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Among the plant fossils from the Penhsihu coal fields, Manchuria, the seeds similar to or identical 
with Sumaropsis affinis and” fronds ‘similar to or indentical with Pecopteris arborescens are found 
abundantly, both of which have been already found and described from the same coal fi Ids. 
Therefore, it is not worth while to denote that two kinds of these fossils are found in this locality, 
but it is very wonderful that the specimen, in which the seed is borne on the pinna axis of -the 
frond, has been collected. Though th: example showing such a character is only in one specimen, 
3 ia ‘organic aonnsotish of both organs is so distinctly shown that this sesd should be th: reproductive 
. organ of the Pecopteris frond. Peeopteris arborgscens and Simaropsis affinis should be, therefore, the 
3 vegetative and reproductive organs of one and the same species, for which a new name Pecopteris 


samaropsis may be givin. This sp cies is one of the best examples of th> seed-bearing Pteridosperms. 


Pecopteris samaropsis Ogura, nom. nov. Seed-bearing fern-like plant; seed with type of Sa- ™ 
*  maropsis affinis borne on frond with type of Pecopteris arborescens. 
oie Collected by Dr. R. Endo from th? Tsaichja Series (Upper Permian) of Sanchiahui, Penhsihu 
coal f jelds, Manchurix. Type in the Botanical Institute, Faculty of Science, University jof Tokyo. 
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Yukio YaMapa : On the genus T’horea from the Far Eastern Asia 
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» Thraoks : * SO pteryitionat “sie Soak ake studies of 
meiosis with special reference to the bouquet stage Le 
Cell polarity in the bouquet stage as revealed by 
the behaviour of plastids. 4 hogan 
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>. ; : dn’ many Bryophy tes and Ptcsidophytes, hee are contained plastids in spore mother cells, wh: ch 
on a. may be used as an indicator. In the present investigation, the behaviour of these plastids was ob- 
ee = served in several of these mosses and ferns to study the question bf cell polarity in the bo qu e 
eo" S, stage 0) with the hope: that tie invéetigation may contribute something to the problem of eell eo 
dit n at this stage. > ee ae ore 
; See rene oe ae ‘Method : 


“sporangia fim toto- by immersing them i in a xedeop of Haid paraffin or ina 08 5 M saccharos 


“ ~ tion. ope spore mother tells observed in this way were fixed with 94 % aleohol or ageto amnine 
nasa ~ S 
: lo afiier fixation the Binge in nuclear. division was determined in each cell. sae 
= a Ag Ks adie Observations 
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Two types of material were studied. In the one type spore mother celles ‘contain ote P 


early meiotic prophase. To this. type belong: Anthoceros communis, Bar tramia. crispatat 


ae 
comitrium “japonicum, Pseudo: sheopsis Fuurici, Ditrichum pallidum, Pohlia nutans, Tsoctes 


nica, Selaginella remotifolia 2 , Japonica and Lycopodium olescurum. The plastids are of. 


convex -coneave lense shape in Anthoceros and megaspore® mother cells of J3octes and of a 


“7, ‘yex-coneave Jense= shape in microspore mother cells of Isoztes end the others. The _ plast 


tak almost colourless in some species ‘and are faintly green colcured in others: In the interphas 


a pepitetely precedes meiosis, es two fr ie in close contact with the nucleus, Bas the 


¢ arence over thé ‘nuclear surface eee Ae the leptotene, the plastids take nearly p 


b: 
orientation having the nucleus inserted between them. In the bouquet stage, the nucleus nd 


i he soe are Found, gence to bppesite directions. The two plastids in parallel Ea 


ing a Figure: of Pee: crowned with a ie of. plastids (Fig. Deets ate 1900, saying 3) 


a and other). z ees oe ae tie : . ae . ae : i us 


u aa can Pee ne be divided into ¢hree stager, the eRe bouquet, the tyEo 
en ne bouquet end the - pachytene peel, according to the degre of choromosome a he 
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This displacement of the plastids resulting in their unilateral localization in resrect to the nucleus 


is so definite and regular that the region occupied by them may he designated as plastid ‘pole. In 


the fresh state, the nucleus appears “homogeneous except for the nucleolus, but fixation reveals the _ 


presence of chromosome threads spreading ‘over the whole nuclear cavity. The threads show a pa- 
rallel arrangement more or Jess regular. They soon come to withdraw from the nuclear membrane 
on the plastid pole side by the contraction toward the bouquet base which is generally found on 
the side just opposite to the plastid pole. This relativity in position observed between the plastid. 
pole and the bouquet base was ascertained in a number of eases to be a fixed characteristic. In 
Bartramia in all 98 cases, in Lycopodium in all 47 cases and in Isoe'es in #}1 192 cases (microspore 


mother cells) observed, and in Pseudoleskeopsis in 223 cases out of 228 and in Selaginella in 96 cases 


out of 98 observed, the position of the plastid pole and that of bouquet base were diametrically op- 


posite to each other.. No case was found ‘where they were lottted on the same side.1) . There 


seems to exist a strong tendency of the plastid pole to be located on the opposite side to the bouquet 


_ base. At the end of the bouquet stage,a transverse constriction is observed in each plastid, in which region 


the plastid is thin and pale in colour. When the constricted part becomes elongated, the V shared arrange- 
ment characteristic of the bouquet stage is transformed to a parallel arrangement.or to an arrangement in 
which one of these perallel plastids rotates on the axis perpendiculer to the other plastid as wide as 90°, 
In the pachytene and later stages, the=nuéleus restores its central position in the cell. Exch plastid 
is then divided transversaily through the constriction, and the resulting four plastids take their po- 


eye . = . c . - \ Ld 
sitions in the periphery of the cell in such a “way as to occupy the four vertices of a tetrahedron 


Diagrammatic figures showing the plastid behaviour in meiotic 7 
proppese in Anthoceros (Vigs., 1, 2 and 3) and Equisctum 
(Figs. 4, 5 and 6) 
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Tn the other type of material studied, spore mother cells contain a numbex of_plastide. The pla- - ; 


stids are of a thin convex-coneave lense shape in Osmundu Japonicc, end of a rod or granular shape 


1) Marquette (1907) has observed in Marsillia the case of the plastid group and the bouquet 
hase standing on the same side. . ind 3 
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| Biemate v, _egonicum, Botryehinm tema Rumohra dimor- 


aes 
oe ; eee Foun P 
nts, sporogenous cells contain a few minute colourless tre 


-eeding meiosis: and the preleptotene stage, however, these slags ‘inerease in nutiber ‘and an 


= = ¢oloured yellowish green. In wes ee eke coloured Ries stids or chloroplast are distributed event 7 


; ‘Position, in the cell Crm. 4). In the bouquet stage, the nucleus js displaced and takes an ex 
“trie © positon in the cell, and the plastids come together In the region of broader area of the ¢ 


Bea: tum of Marquette, 1907 and Lenoir, 1934 and “she cases of Pal ppd of * Senjanin 
© toa and Doepp, 1932) ‘The ‘relative position of. the plastid pole and the bouquet hase bet 
them is Just the ‘same as in the ‘first type. To gue some ES es in Poly eS se 


wen in all ae cells observed without Sropntign, : 


Fig: 6)? “Phe perengement of ‘the hromospine threads in the houquet also: hag alrendy 
pea <in these istages. The nucleus assumes the central position in the cell, aw 
ere Histichemical tests of reducing sugar with Fehling’s reagent and of starch grains with ¢ 
sate iodine were made to see the starch forming activity of the plastids. When the spore 
“cells ine - interphase ‘and preleptotene stage of Equisetum and Botrychiwm are treated. wit! Bo: i 


“reagent, brown coloured regions are found here and pero in 1 the eee coloured: arriee ae 


4 ous In the es ise “the plastid pole is the only region that ives ‘ie! positive reaction 
= <— ion sugar and is coloured | ale iis brown. In the. eee and Jater stages the b A 


put first jos the: ered | lerioiese bougqu: it, 
ef. Ma, 1931), or in. some of them at least (Eiquisetum and Botrychium). 
starch pe increase in | namber: aoe the Ses dunng the’ spouses ere, os in ie Jatt 


so 3%, 


a 2 the Basti are “sit bluish yellow in the edopttne stage, indicating that gee contain mn! 


wee ae pehcisk stage, as thé arse grains increase in Sauber and become e fully grown in 
From a these results of - set it may be seen that tha Le ae in the plastids of Oe 
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ha gs ie sare di ferent i in size in dif: ferent species. In Physio, Psoudole shops, 
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marked increase in number, though they are gradually inereasing as the stage advane2s toward Jes 
stage. In the species named above, except Cyrtomium, they are found in the houquet stage lying 
gathered between two chloroplasts at the plastid pole. In Cariomhim, the granules are f ound form- 
ing a ring surroundings the plastids at the plastidpole. In the pachytene and later stages, the gran 
ules form no cytopiasm. longer group in all these cases but are found again evenly distributed in *he 
Jontrary to the cases mentioned above, in Reboulia, Osmunda, Lycopodium, Botrychium and Rumohira, 
in which the fat granUjes are found numerously contained already in the interphase and show no 
recognizable inerease in number at the houquet stage ste granules show no sign of grouping at the plastid 


pole, but remain evenly distributed in the cytoplasm in the bouquet stage as in the interphase. 


Conclusion 


The plastids in the bouquet stage show a remarkable regularity in the behaviour of jocalization in 
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the cell in all the specics studied, This behavictr may be taken as indicating a certain cell coudition 


pes 


characteristic to this stage. . They take a unilateral localization in respect to the nucleus and form a 
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region which may be called plastid pole. In Pseudoleskeopsis, Bartramia, Lycopodiwm, Isoetes (microspore “ 
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mother cells), Selaginella, Osmunda, Botrychium, Polystichum gemmiferum and P. Hincockii, it is as- 
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certained that the plastid pole stands close to the nucleus on the oppos:te side of it from the bouquet 
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bas3 in all or almost all the spore mother e=lls observed, ard in no ease the plastid pole and the 
_ bouquet base are fcund both on the same side of the nucleus. Thus there is a definite positional re- 
Jation between them. 

The results of histochemical tests wé obtained in Physcomitrium, Equisctum and Botrychium Otro. 
-_. sugar and starch show that the synthesis of starch from sugar is taking place actively in the plastids” 
‘ in the bouquet stage at which they form the plastid pole, and suggest that ‘there may be a causal 

r lation between the synthetic activity of th? plastids and the formation of the plastid pole. The his- 
_ techemical tests also show that while in Reboulia, Osmuada, Lycopodium, Botryehum and Rumohra, 


an in which numerous fat granules are found in spcre mother cells with no recognizable increase in the 
bouquet stage, the fat granules show no definite localization in this stage, all being distributed eyen- 
ly in the whole cell, in Physcomitrium, Pscudoleskeopsis, Bartramia, Selaginelle, Listes and Cy: to- 
x miwm, Where the granules markedly inerease in number in the houquet stage indicating that fat 
synthsis ig. vigorously taking place in this stage, they are found gathering at th» plastid pole toge- 
ther with the plastids. This result cf observation of fat granules may be regarded as affording 
another instance of the relation observed in the case of plastids between gathering together and syn- 
thetic activity. The gathering takes place only in those in which synthetic prdcess place actively. 1) ai 
ce The results we obtained in Anthoceros show further that the plastids do not take the uniiateral 
localization i in respect to the nucleus before the bouquet stage is reached, while they show in these 
stages no less activity than in the houquet stage in the formation of starch as decidedly shown by re 
actual histochemical tests. The occurence of unilateral localization of the plastids in intimate con- . 
nection with the arrival at the stage of bouquet must depend upon the establishment in the eeil at | 


this stage cf a pole in the region opposite to the bouquet base, Riel attracts the bodies ie of 
synthetic procefses. 
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1) fens we must assume a fat prodisiiy plastid, 
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Eastern region of Asia. 


AAW REA, FLOSS LCAMICUORSIIM, HRP, ZAC SDB ET S346 te, 
T5SSIG, LOGMAICOV COBRA, RCA MIO MUL IC BASS BIBS ARe RL ey BPE ee 61 BH ICSD 
WELDS HU CHS. ABOPMCML CIN, HOME CH « ORR ORION COSA 
CEeBELC, COC RBS SRLRAT SRB CHhS. EKGMOMMBS IFIE SAI 


«(RRR L HEL, BS See L (aoe ABE TEES DZS OY OBE CIEL CHER RO DMR =F 
ee CR eS ec SNS MCRAE) & (ORDERS aie 


MBeBAT SOY SLRS 
£OMAR SH IFFUE Kiikenthal © pee BELO RYFAAPT, ISP LLARP LSS 


LAR, MeV VV Ary LY A way AP CUS MEI Leb & BY 5 mu Indoowen & & LRICES 


AOE Lucarex CAN SHE! Lt Shy CHIC Vignes LVERKL SHREL DDT 


YAPANE *z REINS. Pax [CLOL Indocurea CRZLOLICHS LOLLY TCHS, 
Eucarst O40 PBA CEIC Primocares Meith 0, Efe Lucares Orale 4 -NROWINE 


‘iz TUR MONS iM EO PIELKE Primocarez & Vignea & CHR ET, EHOURCET 


LS AUIS % CAILL fie LIPBEICMM SITIOS CI LEMMEVESMICASET Oly MSA 
OBESE NEOMMLOME, HBO IMMEIEO RTE, BERS BRIO ee < OI BCE iis 


at 


ca 


of fi 1% BM ak Here HH 729-730 RA 2b S—A A 


Jitsuro UENO : On the pollen of Filifolium. 


EMEA) F-5+4 ba ee BOUEMCHYT 
« Kibana-itoyomogi” has various synonyms : Yanacetum sibiricwm L., Artemisia sibirica Max., _ 
and Chrysanthemum tr inioides Hand.-Mzt.. Dr. Kitamura asked the author to investigate the oo oe 
of that plant, from. the point of view that the most important difference between the genera, Artemi-_ 
sia and Chrysanthemum, is in the anemophilous habit of the f ormer in conftast to the ehtomophilous 
~ habit of the latter. The pollen of « Kibana-itoyomogi” has degenerate spines like Artemisia, whe- 
reas the flower of it is not nutant as that of the latter. So a new genus, Filifolium was established 1). 
Here the description of the pollen of Milifolium sibirica th. ) Kitamura is reported. : 
The author examined pollen, grains from the dried specimens, made transparent with phenol and = 
~. and dyed with anilin fuchsin. They differ from pollen grains of Chrysanthemum or Tanaectum, - 
being similar to those of Artemisia + ; 
; Pollen grains are abundant, yellow in colour, 17 to 19 « in diameter. The surface of exine is 
~ much like that’ of Artemisia grains, spine being degenerated. In 12 examples of Artemisia deseribed 


by Wodehouse 2), irregular-formed giant grains with supernumerary furrows seem to be observed — 


as rather often. - But in Fihfolium, size and shape of the pollen are rather uniform, and abnormal —__ 
forms were never found. ; ia ly eta as 
The exine is the thickest (3:2 4) in the middle of the lune. Pak is granular, coarsely stria- 

_ te in Satay section: Spine vestiges extermely small, but generally visible. A grain has 3furrows ih scabs 


tricolpate form, never with supernumerary ones. The furrow is long and 24 broad, with ‘smooth, mem- 
ne ~ brane, tapers towards the both ehds, and is not dyed with anilin fuchsin. The germinal apparatus 
4s functional. Germ pores, roundish triangular in optical section, bulge out. to three directions. ~ 
; Plasnia projects out from the furrow if sealed with balsam. The grains are light and abundant, 
fy ~~ indicating the anemophilous habit. - 
~ ——__... Aceording to Wodehouse (l.¢., p.154), forms of pollen grains of different plants can be diverse, ie 
eee independent of the phylogenetic relationships, if the external environmental factors differ. The au- ig 


thor iy not yet ready to claim some characters of Filifoliwm pollen to be phylogenetic, and some 
_ others to be due to the environment. 


~ In writing this report, the author wishes to” express his hearty gratitude to Professor K. Ronin 
for his kind guidance. (Botanical Departmeht, Faculty of Science, Kyoto Higa seis 5 Decem- 
~ ber 1948) : : : 
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1) Kitamura, 8. Rae oy eae a new genus of the Coinposltan Acta Phytotax. et Geobot. 1X, eo 
3, 155-157, 1940. See 


2) Wodehouse, R. P. : Pollen grains. ee Wonk and stein 1935. m re ie: 
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_ Toraya Fujrvama: On the sexual reproduction and development of 
Prasiola (Ac.) Menegh. in Japan, 


_ Prasiols (kh, FSP AEDL <A DIE FO RMIEHO RH, MNCS KOMBO § 
ORB, VOKHEOD AOE Pr.» mexicana JI. Ag, Pr. mexicina B quitensis Lagerh. Of 2, xx a, 
=IT ¥ NED3000—9000IR OD GHA GHUS IDOLOS PIRIC4EPSA Pr. stipituta Suhr. [CAA 
i, MHLHO LO Pr. cispa C. Ag. PARHAIC LDR, WEOMOTROBM4E TS hia 
PROB ONC AT SHIRE ERIC HCA IR Cd So ICH CLANS IC LOH. BNR, & | 
y,; “Pragiola CHAS AZ PFE UERA AS, LARTER LE CHO TS A bO frie, AERA gamete — 
Wa 20>gonidia DFEGICOVY CLES flame KTH S 9 FEmEICOV clk Cay (hi ba oP. erispa f. 
murlis (a akinete 4 -Lagerheim tk P. mexicana \Zaplanospore 7 Wille (EP. cri ispa (o- aplanospore 
wHYED akinete, Yg@z#@ P. Furtiraben 2 aplanospore # AHL ved3, LE OIRE(LO-NO Shae 


<one ZHAO CHES. zoogonidid t& Lagerstedt, Schmitz, Borzi “icf ) HEF Op CARE SH eat 


gamete &7KEL TEVA OL MID CE. PRBIc Yabe tt, AICKAINA Prasiola japonica. Yatabe 
fox, SADSSACOOH PEAREDFULILS WEL eo EI >AVNTMO biflagellate gametes (kK 
BOBS LS BEA ALBAICHS CAPRICE REC, RIVNIMROB LACM BEL, STR 
MIDE DBAS © BEE L fey Fritsch (KoO Yabe OMURICL H gamete DAKE Prasiola. bx 5 
HSI BOMICREH eo HEEO 4 OIC MEER OAD DN CHSICKL, ABO SOE 
PACER (FSH CHIE 19 SEILER FARE Prasiola (25 & ARR MO ARE SORRIICS & OF 
RLOSHSA, COMMA IOS, BOT OBETBA LEO CHET SHAME BER, 


LERCH So LORMAERICMS. DEI IMICRCTO, BMH BA 


WO [SYM 1 OREO BEML te, BRIER OC AMICIN CHO 
THERE IL TERE OSAMA CIS RICHRIRE HOT, S77 = DRI OC, [S72] One 
WLIO TA RIC BOK L CAV EER, BAF ORUMERICIX, LILO BALA ICC 
HESS th, BICEP BAS EA & AAO HERMIT AT io ICE CRAFT SE 
PARR BIO MALICE AY MOL, Zee, (SVP) OREMAL CHORE, HE 
TCC ORME AY 7 9 OMI FAE EEL ALS AMATO EIA L CRS ICA CHIR L 
ae eo ® 
“9 y OMA SMOMTS Hb, GTEEAMO RIC ZIRE BU SON, TIGR 
DS SABRE, DB OKD ROK DZ LO AT L RL RE EL LRU PCD AICS 
Bo HBV ORV BMC LBC) ICKL CHS HICK ORM CH Z 7~UAICRT ERD 
HOMIE UWROMRICE SL ABINGIE LY 7 AGED), ANCL 2 ~5 A CBR, AHG33° BSR) 


Cl) PARR pAAIBE 2 A Pec CHRES 4 OS Aaa 
(2) HANURe AB AES HE 1 Aca Bk eric BE 


26 fi my BM t Bee HH 729-730 He 24 RB —4 A 


MAAIKIOAT Zo [=YPE) CHS CIE IE EAPTEL gametangia (k 8 KD» ER Helo eal 
LIA LANCIA E D EO 4 AP ICT So MMORMIXLNSSACHOR, CMOMKE 5 APACE 
WATLD, 4 ALAICIHICAV EAD ON SOC, AEDT ZRH A Sh CHS. GE 

AMET ZOWIS9 CET ~9 ACOA ICBDT AAS, HRIUBLAMEO 4 AIChE DX, 5A 


SSB Z1RD SD). LEO, HL LCi C1H) IE ZOIDS LOD, RUD 


MONTE DZLODIL GHB, AROMMIck DWIODICKAI WRAY 7) EHNA PARE © 


ATEY-PIICEE CUUNICRESHCESME, AOR BOO CHB SCE, eI SE 
19384 8 Arh AICF IIL LERORIEI | (CW 7 V LEBALL, RAC OMPMICISICRAAL % gametan- 
gia LAT SMARED OH, (GK, WEIN, ’ 38RBSE,) 
3 a Lo : : 

Ev * BR  AIIZH - 
[1H 2H 3A 48 5A 6A 7A 8H OA 108 118 128 


Sai °C 2,63 1.86 5.39 11.13 15.87 19.15 £3.66 24.98 20.32 14.51 - 8334 3.11 
2K ° 0 4.83 5.21 6.77 10.01 12.56 14.67 16:86 17.97 16.08 13.44 10. ees 
fie SEM ORAL RT "3 


Gametangia sHtitikE-C, I8Kf4D macrogametangia 2 YSKif4O microgametangia L pia SRL 


mosaic FRIC sori 27ST DG L TBE EIT MI SALE EL, HOO sori AIR CHS SHES. 
HHARSo macrogametangium (*ZziAi# 4 C16 (HO gamete # microgametangium (X32 7H) 8 2 (h16 © 
COANE < (E128 ff] gamete ATH WLOKS Stk Yabe ('32) OB/RiC—BF 4S macrogame- 


“ tangium tk 8 ~12x12~154 7B (10.9-0.6) x (13.440.8)e mierogametangium (% 8~10* 
10134 7BIA(9.2£0,7)* 11.40.79" Co CHABEDS%) 
Pomel OR BAO CUM 1 TRS ARICMH TS SAIS <, Wet a EFA 
PRE IRROR CE 5. ISA COMES, Ho CMR LIES, © OBS A23~o7HHH 
ze CHK Bake RIC LIMA EA CPE TAL ¢ LCA RA S ENE ABIE L feo ~gamete [LAr <, 
MEMES REM OC, ¥¥— Ve AO PRMD ATIC BAL MERE ED ME CHE (IRE OR BH 
Sirfe gamete HULA I MTL AA OPA MIC SH MICLEN, RAMEE AOS SB 
CUE TS DCRAICMABAHRSD. © OVMSREK 2 ~3 cm/min G gamete FY OWPHRREE O 806% 
| RBS, COUFHO gamete HUGE TE ELLIE zygospore CH 0, BHD gamete PAD, 
ACRE ICE OREO BB, Biel OPI % (LMC L -CHEELIC L CBR S & EV. 
Microgamete 3, ec/HAHBEIC gametangia ACRE IC aa) L Che O BCH & AC IARICUEKS ICKL, 
Macrogamete (t gametangia PYIC 3% HELE 8 Asi O—HEL OT, AOL DBE CASES 
SIT SAS, WANE CAL ie gamete BNE 4 BEFKO RATAN RO THES 0 9 


Macrogamete jk HiT ITHPR CH DDI CHR L HLS Macrogamete (LBEEL ie. OF b AT * 


BESS 4 OWI WTSI, WKH D % OP PIE CATE OWE O BRE © (Atk L STD BH 
WLS A Ley BR tk <9 flagella’ (LIHAT KA ARTS, plasm HED beak O4YvHY. G— AEF So (Fig. 
1, La, b.) Yee © beak ff flagella 4 Hl SOCAL C2 ARICAS BMlkT CB CHK. 1 


~ 


Ay 


KICKA So WOE HILL CHALE b OMICLKES LLORAS, (Fig. 1. Le), HME SL, 


BE ORT EMM SE RRR OMMIAER ORME, 277 ORM ODS Mame 


=: Sa . 


(4) COMM, S~10HO pase spore pegs is alc gamete ORME S % splanospore Sits 


aR THTHS— 
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MD CVMCLH SA, MIMOSA AAOLO, BHA AICHMTELO, LAAYEROAAMCHE D 
SW THS40, #2 ASMA RS (Fig. 1. IID), fAlzeztk Osmiumtetoxyd 2: Flemming’s Stronger 
Solution #ATOye5 flagella OyLfatk Osmiumtetoxyd Cl LWICHEED Noland’s Solution % fit 
ATH UHR Bie, beak OMNI HO TM ICIAS RH UGATIZ BRO CHES 0 Rea ie mie- 
rogamete OFA (ADO OMSNCA SHS, flagella (KOO beak BMBeHso SEL, HM Ae 
beS.L flagellay Hic l CHIC ICE LE HEI. BID RGR -KO planospore 2 HEAT AIMILA ¢ 
MC, FORME EL, a “ten : 
A SORE & HEL IHICK 1.6 EIS, WektHO macrogamete (LHECHALIET L7e aygospore “CH 
OL BikiS 5 ; i 


Fig. 1. I - a, b. Yeikipo aygospore  c. ik Lye azyg-spore (Bo EDD Ae LO) d. aygote 


sf x 1500 
It a, by, microgamete % 1500 
cy we Osmiumtetoxyd “Cl %é Noland,s Solution cyebe bo, me, : macrogam<te 
(aygospore), mi.: microgamete | x 1500 


LV: Conjugation (Flemming’s Stronger Solution -C[a|j2 Le ERY O'S oksla 
Vs #ciHLHRD macrogamete MH (8 MAMZoO—M) CHM) 
VI fc eo macro-& microgamete J zygospore (#3 ERA) 
“~ Microgamete Ulotrichales © ‘planospore 2 JZABIE DCH 1 (A OWIETRUA RR Ea Baa (KE BCA 
fkKLE SALWAR <, flagella (RINSE WIRIC 2A So META < flagella #6 (CAE 
| LE Mete es, WKIRIENIC IRE CA HIRE (DN ESTK Co HS OPRSLHELTICH 0-7 EIINSS 0 
ig C32) Fig. 17° T1-a,6) bl h® gamete D[H]iyyBEDS Pteridophyta © Spermatozoid ORL 
B BT Ole HEMPRPRL 0 : | 
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Hig. *2. 


ie Rip ia 0D ay gospore 


DES (a ptanaepice pis. 13~144 


. fT EI5% 


8~12x 12~144 


2 hal 


A—Sieeons BBE IE 7 zygote Kt sporeling (= A yg BH) ve 7) 
SIAR, Ce 55 HIZE, DJ. 69 HER p:pyrenoid, — we 
KR oo BE fh 7 rhizoid 11%) 7 4>iky 2 aygote sporeling (4 )] (Ca, x50 > | - 


‘ 


Lagerheim, ‘“tetraspore’’? L#§3% aplanospore dia. G6~ Su 


2. See 7 ARIS 


if 


98 ao RR ffl 24 4p 3—4 A 
as ZT: “oe 
i Bas. oe i ae 

ae | body flagella flagellam | [i] #6 3¢ BE” | TR ke HO 
at ie “ z | 5 I 
wn} 1046x1247" bu 
mioro- | 2849-5) fav (7.50.9) | cg gag yy | (0.200.083) |  20.0n/s%0. 
 gamate 3 x : sec > 1.20mm/min 
(3.9406) | ¢9. 941-9), 
~@ a => — ae a = ES 
av 12.5~10* 14~10 = 
“yg0- CP SEO IBE ar Po CIOS a ie os| (0.8740.12) | .13.6u/s20. og 
spre : tre SMe sec  Q.81mm/min. ct 
(8.21.0) | 9. 041.5) 
: 
: l saa ei | REL | 1 iM | 10teicoe 
ni 8 | we CHWs Ao sé 


6~8x10~ 8z 


vegetative cell av. 5.6 8.3 Cite #) x 12.56 Ca) 
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Conjugation 5¢475 autogamy -C, PEA IL Ulvaceae D4 O LILA < Rie. Bll 8 HHO —WRL te 
OCH Ete: macrogamete (Fig. V) (kj DICE LCS microgamete (CHEE SH, £5 
flagella G7 AFT ARSE SS CHS. LRA {Tht microzamete 3A b AtpL OO aygo- 

: ~ Spore (LEA ind, WEL RD O microgamete ~& Ie DILL TIHFHS, (Fig. VD ARE 
Po -microgamete DADE macrogamete RP BOMRBICe L ia HE S Ze WaEBRT Sd SVebK 
Gik microgamete O faxaKlk beak MICH SISA, HHORB ICOM 


Aves itt, B... Soon ee % 


r:primary rhizoid 


oie. ae 1), = ik Sea oI Em BID a ren ae oe iS mierogamete pee 


AEBS 


= Disk ee Boe = Oa Fr <fTtEtL, HL. zygospore G bh ky BEL \oec aeery 


ix nce ae 7 El snk swarmer eS bk ie a ae flasella 
Meee t WP COLMA LIEU, ZERHOMPNSIUET HD DSL Ried CHIE TS BPIe 
BASIE LO, BAEC, MULILEO zygote (LMG 6.1 4, 3 HM Ga ee 
ai AXHB eX Ls oe gad ae Be ce laies 4 Cee me ae 


‘sore 


af: : : 
aa. 140. 70) 
rai es 


4y - 1208 


|= -& 698 


dia, 


11.0 # 


ee a 
Ne erect to co 


= tes eer: spoeling eH are eR HIS» a 2; K-R go 
sIFR 1 eae Be cae maces Bets: 


“i 


ae 


: “chneEmichec Ly ERKORVAO 3 oe a, rime LOKBL - 
: ) ee ere as, tae Ren b oe as re 


ade er Poipu D aH L, ZORBIECL re nV? ry pee <a 
ORESICMROEL LUE BRL Ko Ll LOB EHICINT Z RA ONGED P, japonies pee ne: Sa 
z & IL Ci P. megicuna (CAVED AILS, HEME AChE DS JHBICHEDS lk, LADIES 
CESSOM, DUIBGOMMBICL Sb ODED PSS MTHS. MKleL 2 whe na y 7 Y DGS 

BND > MERE, BATLBGESERAL P. mexicana CHT TAIN LIE MO ETE 
ERTIES OBERT SRG: HERE Dalat da laae eee 


SE] eho 0, aniceae at Prasiolx FitkeotaL m6 Ehems ‘set = as 


’ 1 ie 


ts, | Phyeoloia Gata 167, 205. ee 
1998, Ber, Deutsch. Botan. Ges, 10, 366- 74, 


1922, Mor, u, Biol. der Algen. Bd. 1, 313-15, 
pe Bee, Take Bunrika Daigaku, 1, 39-40. 


Bot: Meant 5 (52). ; Saat aN 
Tokugawa Inst, Biol. Res. ‘Tokyo, 4, (8-4). ; 


{ Summary 7 


“2 Spetial: attention was esd to the mode of liberation of the macyYo-and miorogametes from the 


both | gametangia. The“number of the petigincts formed in each pe cleanness ae 


WF 2 
aby it the botionn i in streams. The Saneno Reinet are Sar froni the frond ina group of eek 


ie “ 
ao ontrary ithe: oogaanetes are in motion See. in the ask erate aid when liberated . y are 
pre 


: aon Seas. thom and unite with them by their ae asta ends, The “geo then 
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gs Fura: Effect of certain alkaloids on the action : 


currents in Nitella. 


km AH 79 xe OIEG BMS ho Ta 4 YOM 
‘Received 23 Dec, 1948 


“To understand the nature of the action current, it is desirable to bring it as far as possible under 
experimental control, “Several methods haye been given by Osteyhout and others in examining the 
nature of the action current in Nitella. By treating cells with NaCl, Osterhout (1939) was able to 
reduce the whole time required for the action currents. Whereas ordinary action currents have two 
peaks, the one obtained by him in this way has only one peak. Moreover, he reported the retarding 
effect of guaiacol on the action current. ~ Z 

The present, experiments were performed with a. view of investigating the effect of the qupine 
_ hydrochloride and brucine sulfate upon the action current in Nitella. It is well known that certain 
alkaloids are poisonous to the nerve and muscle fibers. 

Owing to its largeness, (0,5 mm in diameter, 50 mm in length), Nijella is very suitable for ap- 
plying chemicals to one part of the cell while leaving the other parts intact without any difficulty. 
In the present paper emphasis was laid on the effect of these chemicals upon the shape of the action 
current and reversibility . ; ~S 

Materials and Methods. A single celle of Nitella which was seperated from its neibouring cells 


> was laid in the paraffin cups. A paraffin block containing three cups (Fig. 1 A, B, C,) filled 


With tap water was used. ach partition had"a notch filled with -vaseline in which a Nitella cell 
was embedded as shown in Fig. 1. In the experiments deszribed in this paper, action currents were 
photographed with an oscillograph of Duddel type. Electrodes were of the Ca-CuSO,-Agar type. 
Tn order to record the electrical responses of Nitella cells, 2-stage Sai tp ee amplifier was used. 
Details of the procedures inyolyed are presented i in the next pages, 


oe 


_ Procedures and Results. A current recording” galvyanometer and a -potentiai divider were connéeted 


to electrodes as shown in Fig. 1. In order to obtain monophasic action currents, the fluid in one - 


6V 


& 


Fig. 1.‘ Experimental set up for current 
recording and stimulating circuits. A single 
cell was separated into three parts. | When 
the contact K is closed, the stimulation is 
evoked; The part of the cell contained in 

_C is killed by the applicasion 109% aleohol _ / 
‘solution before the start of the experiment. 
A, B: Pools filled with solution of alkaloid 
and with tape water. E: non polarizable 
electrodes. G: glayvanometer. Electric shock 
is controlled by the value of resistance. 


single cell 


of Nitella 


a 


like the above was no Jonger obtained. rani was entirély lost. 


When | brueine sulate (10-4 mol, ges 6, . was serie to the cell in the same “way as +e 


“normal! two. (Fig. S55 - This sioraal action current . could Be restored to the normal veversibl 


Se - replacing the solution with the tap water. 


_The action current obtained from the untreated yal 
the cell CB in Fig. 1) was always normal during the experiment. 


Afar enneine. 6) 

‘Fig. 29, Left. A normals action current. Fig. 3. Left. A norm ak actio 
Right. An action current produced from A in Right. An action current produe 
Sone 1 which is treated with quinine hydrochloride which is treated with brucine ‘sul 
0s mol). “Recovery delayed. The intervals mol). It has a shorter d ration 


i reen time marks represent 1 second. T'empera- . normal and a pele Lees The i 
= ture: 21°C. f 7 ca 


Temperature 21°_C. 


’ ] - Md ‘ = * 
Scicoaedene: to Osterhout (1935), action sore is ezpiabined by the moyeme 
=e ion - throagh b oth eee membrane as Wiegutice 


Discussion. 2 


Atopting: his assumption, the ae 


i presi that the a acti current, in Fig. 3 right, is due to the inner auutace 


o 
in one dliveotion ant the ‘action current is tmp a the chemical seaction of these. molecules, 


ima wes 


! on te AY 
. Fi 
© 


ee) Lectured on Noy, 1948 in the conyention of Tokyo branch, 
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Summary 


Suitable concentration of quinine hydrochloride (1074 mol. pH 6,8) applied tga part of a cell leng- 
thens, like guaiacol, the duration of the action current or delays the recovery. On the contrary brucine 
sulfate, like NaCl, reduces the duration of the action current with a single peak. Af ter brucine-is 


removed the normal action current is restored. But in case of quinine this does not occur. 
% 
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FF ATOM MMO Mic, BARS =— % PORT AF VEE, TOMMRPROMBBVICE 
Blo COMET = —- HIN 107 ta CHRON LE <( LA AF VIR 1004 1TC 


COR & NRL HR ROMM RRB Stk, TAF YOPFAISAMN CH ORME =R HK AIRE 


SIS aA CID OTe CHiN] A Hs SO FE Bt HERB SS 


Tadayoshi ‘Tazaxr:; A-study on the water-economy of plant- 


— communities.—Canopy interception of rainfall. (Preliminary report) 


FAG RL AYE DKS REPEC BAS S AST —_ BE OME (PRD es 
Canopy interception has much to do with the water-economy of forest vegetation, affecting 


the flood contro], the suecess of natural reproduction and the forest fire. For the purpose of ma- 


e king clear the maximum amount of interception and its relation with rain-type, following experi- 


ment was performed. The maximum retention by a branch was as follows: Ternstroemia Mokof : 
0,18mm, Acer palamatum 0,13mm, Chmaecyparis Libani var. Deodera 0.32mm, Cryptomeria ja- SS 
‘ponica 0.16mm, Ilex rotunda 0.18mm. The maximun retention by a bare branch was 0.03mm ai 
Ternstoroemia and 0.1imm in Cedrwz. The retention process of raindrop in natural rainfalls was ex- ‘ 


aminel by a branch of Ternstoroemia using newly deviced filter-paper rain gage. Under the rainfall] 


of 0.60-0.78mm per hour, the branch had,maximum retention after 20 minutes in calm weather, - a 
and 6-10 minutes in “windy weather, the maximum retention of the latter being 1/3-1/10 of that of «x 
calm weather. ; x ee 
Botanical Institute, Faculty of Science, University of Tokyo. Pi 3 
Forestry Division, Physiographyeat Science Research Aeeatre University of Tokyo, “Sita a 
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- Makoto: ‘Nomara: Th e ae of sampling in the statistics of plant omni t 
: Studies on the structure of plant communities jf 


ae oT Tepe: AAR 1 9208 
ook of HORE RICO CHORE DIL-C 8 EAVES, SglCRRH PATH IC asc: 
SE RM EHF ee ee a ee 


= He ible See er popatation or universe “GC BED 
ee aioe one emer ae 


seg Ody HEI OS MBE Lice SteMaaRe OM ZOnAL) x Tes Em 
per ES Se Bae . ; 
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36 ii ) He Be MMe2R MW 729-730 HE MAN 24 SA 8 
BOCES ROME COOL CIEKSN MACH LES ETS. DESTHOME SALTS TOME 
HELWOCH SD, MBIT LOVE AS OA 6 EER S RYOMMB SICK EXKCSSRGE CO 
PRES PSL Te ee PHUSTEL DW LEFZ LEA, BREKGAOMMe LTO PME 
HMABE SITUS 0 BE KEV OT BUDS (LT EMKCES Ly BRP CE RENEE 
U5 WIRES ZAI OH, LSA. OWS PREREAO THM AIC ON CHEE Fe BEBE LIES 
Lash Heivety D7 Th HACE LC tat Ee TO TWD 5 i ORB ELTA Ee 
PRL Lic feist random sampling Ch) -s“OORBZ AT So 
* vem sristic teu CUES SKE LTILBCOMEVIEL (BEStR, MEO MAM BL 

2 SRE PSHE Cie UE TEs HH DNUL1~HON HL ODROEAHICLO CHAO mit 
DBSDIRD CAO CHIC» 10004 20004 HMHFSo LAB» HO CHARICE OWT BROS O 
LEAMICrOT, HEB CU SPST AS CHSLHS oo CHICILESHARL physiognomy 
CLOTHE (OOF stratum CRAIC SITKMIT A) ICSU, CODHU SHR HAE 
SSE) OA CIMA LI 5 EST AZROMMADV-L ICT A. LEARTHENORIOW GD tHE 
BODO MICH LCRA OD CECE OCS EV) ALG random numbers OF 2 Sle 
ae Uo B Heh HED areal sampling OJRFBAIMHAtTADCHAS f 
AES ROR RETIC BL CHL RIEL LC OMHOHKRE HATA & CHOLBASD. DPSRATAM 
BROMREO EEN, (UCR FER O AMEE Shs BEd LA IBAICIE BRT 2 LRCH, MH . 
WOE LV HED AAEL KOO CHS 

Il HARM EBAHWOnR Voi anatytische Merkmale IO BrBRSAY LOUAlhrw 
COU CONE CHAR MMIC I 8) ABET my BASIE X LI Es mt 
wihes he) ODeLETC, 
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. x+d=m2x—d jo 4 (1) 
OMANI. © OZ d BNE RO Mb, 
. VS 4 TU A 
, “YN (2). 


CNIS ATH OLR U2 (LANDY mean sqare, 7 (XMAS @, AHI n=N-10L 40 t Off, 
/ EO a OHMBeAMUPUKICBISD m OWS Qa) te % RIOR a 
WF ECHR KC DEOL chs Sai Se AEN, wlth, PROMO BS © Bik Chl ST ste 
< TURE BEV 9 : 
ze BC) LEWC OHO HDS HEMBM OS 2 ICTR Be bO\VIWARCHS & 
12 She, {iil < OPE AMA OPS AZAD b © hil 0 t7e0, HoTu=0, e=0 GC m=x LS, LoL 
Bak. FICO DSK CAPD) MILE VALWOC, BPMOMAHHIC LOC m OPHIR CV | 
6 BOCES. COL AHA HLOME, MICLOTAHRICLOCURD, & Lisp 2st 
_. BEOUNUE, COMMONS AAMRSHS CESS LBAGHS ( 
FLED O-CHIONEC OW CHR UES. 2 SCR HME ATID LC, 
ee es &D 4S PRAISE normales Dispergieren ANT HC SC & ERT AZLOND 5 BID Hx 
DRS OPEC CARAFE E 22 SEY L, ee ee el ee inne 
Z—-NMELTV Do PA ZILLA CO AF - s Azzy Hee (1929. V) ate) Ty | SDE IC 
BUIHe LCWSEL, PMCS ¢ CMRI ORRIN HEADLINE Lia ilabatas 2 
Ch) RINE DREMEL 5 & LLIB Lien DO CHIAAPIE OBIE) & RHNGOL OCHS = L 
| BONTWS>. Lie Litiqize CCM 5 SEHR LV 5 © bE ATE REE LILO TUE, Sven - 
m3 IRS sale CIE, APRS NOM OIRO AC MACAMEONE ROTEL JERS 
CLEKKSZD CES, maa . 
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fc SPRPROM RUMMY Cromeice, Une Ok EC EmEhe, HERERO: 
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7 : Resume : 
1) Sampling methods in the statistics of plant communities are : 
1° purposive selection by some standard areas. : ‘ — 


y2° random sam pling by the theory of large samples 


3° random sam pling (areal sampling) by the theory of small samples: We have used the first or 


second method till now but in plant ecology we are ought to use the third method from+now on: 


2) From the theory of small samples, the a interval of population mean is 


rade a: d= Tat 


i. 


The h=d/x will become an indicator of the homogeneity of a plant community, For example, I 
caleulated “the coefficient of homogeneity” to study various distribution of species on the Ophio- 
glossum thermale—Imperata cylindrica var. Koenigii—soe, at Futtu sea-shore of Chiba pref. “3 

3) We can know the homogeneity of distribution of a species by the coefficient Ch) and then“ = 
deside the number of sampling quadrats to estimate an analytical character of a community, 
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Summary. 

1. The author reported the experiment on the effect of soil reaction upon the germination and 

‘growth of Digitaria ciliaris Pers. 

2, A strong acid mineral’ soil originated from tertiary strata was used for this experiment, to this 

soil several amounts of CaCO, (ranging O.~1.49% of the soil) was added, so as every part to the soil 

indicated respectively a pH value of 5.0~8.0, and the plants were cultivated i in unglazed pots contai- 

ing soil with respective pH values above mentioned, : 

3. The seed sprouts earlier by some extent on the soil of pH. value of 5:0~5.5 than that of 6.0~ 

8.0, and the optimum reaction for germination of seeds is probably pH 5.5, 

4, A-soil of pH value of 5.3~7.5 was favorable for the growth of that plant having the optimum 

point at pH 6.0~7.0 but the soil with pH values below 5 as well as above 8 seemed decidedly unta= 

~ yorable. 

Shetcrs Medica is of reaction of soil before and after the cultivaticn showed that there is a general 


tendency to result in a decrease in a hydrogen-ion concentration cf the soil during this experiment. 
perce Ss 8. x wm 


1. RROGH : BuetORRERUse: MUR 158 plel 1940 
2. MOET + WAROBE TRL MME MEMO 164 p87 1941 - os 


Peed. HME TAG + AER 2 ERTL OEMS OBEGR AL, ky HE 84% p38l 1934 


aoe Brenchley, Winifred E, : The Weeds of arable land in selation to the soil on which ‘they: 
grow. IT, Ann. of Botany. Vol 26 p95-109 1912, : 


5. ACTCIRSOREB.: 4:BEPSREhB poss 1934 5 Sites: Peta * 


6. Francis, Mary Evans. : The book of grasses, Newyork, p59. 1912- : ra : rs 
7. BEA, WN : RKO LEME HEL OMICS c ERIE 188 p227 1932 


8 JIE : EEERMERORBRES EL (POLAICH CT A, c 94% P408 1925 _ 


9. WERE ARS : HAASE : A AHUNRNEE pi4os 1916 Le ta 


we 


10. Meviues, W. : Fruchtbarkeitazustand auf Grund des naturlichen Prlonzenbestandes,_ 
, Black : Handbuch der Bodenlere VIII. p49. 


11. PK HOMER 81 We OID, ADE 18~5% 1935~1940 


; » Hurusawa : Spicilegium plantarum Asiae orientalis. (11) 


ee Ge KR ROH A th 9 HM CD ; 
Ret ee Received 26 Fed. 1949 © 


y 4 


Rh 


: Tnter eiieotionss Histidean generis Seriticiad et Adenophoeae ex China boreali, imprimis prov. 


~ Ohahar- nee non prov. Shansi, a cl. M. Togashi anno 1942 adyectas inveni non solum species nova 


. Bei sed etiam “nonnullas notabiles, quarum variatio et praesentia de distributione geographica interst. : 
2 se = ae ) Scabiosa Togashiana Hurusawa sp. nov. > 
% _ Planta perennis e caudice erasso lignoso, qui 
in sPecim. noster. biceps est; pluricaulis (ex 
S coon n specimine 6. fanilisy yix 30em superans . 

2 Caulis simplex foliis radicalibus exceptis inferne _ -| 
: 12-paria oppositif. olius,- superne aphyllus, pedun- 
culum tomentosum cilre, 20 em longum con- 
_ foemans. Folia. radicalia spathulata apice 
= . -rotundata vel \ outbse acutiuseula late petiolata, —- i 


 petiolis alatis sensim in Jaminas transeuntibus, 


Eo _laminis subintegris vel gross dentato- serratis 
Sy margine deorsum ad petiolum _ciliato-pilosis 
2 supra fere glabris subtus basim versus densius 


" pilosellis utrinque praesertim ad oostas medias 


Sa 


= 


ae pilosis } cautina inferiora opposita sed ex axillis 


att 


inferioribus f olia nonnulla emittunt, qua de cau-- 


= Seen TRS 


aa ut ‘videtur pseudo- verticillata, plus minus 2em 


_ petiolata oboyato- yel oblongo-spathulata bas, ; j ait Soa aie 
Fig. 1 Stabiosa Togashiana Hurusawa — 


attenuata. ultza_ medium grosse et - obtuse dentata 
BBR os PI AVHEY e é 


= _apice obtusangulata ; } superiora lyrata pinnis bre- 
_~ yibus parvulis beatae lobis tenminalibus heats ut in ae inreeabar. Capitulacsub ar h 


ee 
-distinete 


margine ie: aihatle » 


: ris intus slabrivstis ; pista margine cifiatis ; ie internus os patellif Goats setis quite neonate 


Sa lobos: eoronae io a vel oe ch ene inurieato ieee Fores radiantes BBL involuori 


sgentibus - eorollae floris medialis autem subaequaliter tetra- vel penta. -fida, si 4-fidae that: hus 
fan corollae densius Laeigs lobis nes glabra, f ila- 


Jobus da apie bins minus retusis est 5 


stigmate traneato leyiter. bilobato. 


“Fructis immaturus fontum far era 


opal superans, 
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yisus 1 mm Jongus turbinatus, tubo calyculi piloso. 

Ex affinitate Scabiosue superbae forma nanae Griining, quae “ phylla-involueri Janeéolata acutissima 
, ea. 1.5em longa dimidium floram radiantium non multo superantia” (ex deseriptio Griiningiana, in 
Fedde, Repert. 12, p: 310.) habet, atque “planta pumilior (10—16 em alta) cum capitulis mirabili 
magnitudine 5-7 em diametientibus’” praedita est. (ex Griining. 1. ¢. p. 310.) Species nostra est 
planta elatior cum equlibus eramosis monocephalis 30 em altis fasciculata, capitulis-plus minus 5 em 
diametientibus, involucri phyilis longioribus 2—3 em longis, flores radiantes aequantibus spathulatis 
Pee oblanceolatis nee acutissim is sed obtusiusculis vel saepe obtusis. Scubiosa superba forma elatior 
‘Gaining (1..¢. p. 810.) quae “planta elatior (2025 em alta) ramosa cum capitulis 4.5-5.0 em diame- 
tientibus” (ex Griining 1. ¢.) est, ut videtur specics aliena esse. (——vide Scaubiosam hopeiensem 
Nakai in Journ. Jap. Bot. 16, p. 69.) a 

Hab. prov.’ Shansi, mt. Wu-tai shan. (M. Togashi, no. 987—Typus ! ea wes 1942). 

2) Scabiosa tschiliensis Griining in Fedde, Repert. 12, p. 311. (1913) 

Var. breviseta Hurusawa yar, nov. Planta ad 30 em alta, radice graciliore, ex specim. nostr., 
biceps ; caules gemini (fortasse pjures ?) 5-10 em alti jam ex parte inferiore ramosi, pube crispula 
brevi-obtecti, ex eius apice et axiliis ramorum pedunculum 10-23 em longum emitentes (form. 
sinomontana Hurusawa) . Folia radicalia minima cum petiolis 1-1.5 em longis inelusis 2-3 em longa 


oyato- vel oblongo-spathulata indivisa irregulariter serrata sursum praecipue tetra paria opposita ; folia 


caulina petiolata,—petiolis 2-3 em Jongis—, lyrato-oyata vel oblonga, lobulis basalibus remotis circiter 


1 cm longis Janceolatis, lobis apicalibus ovatis vel obovatis acutiusculis deorsum Jaciniatis circiter 3em 
longis ; folia suprema in tri- vel quinque-pinnatifida, lobis lanceolatis vel linearbus 1-2:5em longis. Folia 


omnia utrinque sed subtus eximie dense pubescentia, pube brevissima. Capitulum sub anthesi 3 cm 


. eirciter diametiens, phyllis inyolucri-5-8 mm longis 1-2 mm latis lanceolatis aeutiusculis, puberulis, 


floribus radiantibus cum corollis inclusis 1.8 em longis, tubo conollae puberulo, petalis intus glabrius- 
eulis extus sparsius pubescentibus, stylis et filamentis longe ‘exsertis ; 3 floribus mediplibas disci sub 
maturitate 6-8 mm Jongis; paleae’ 2-3 mm longae ob longae vel oblongo-lanceolatae obusae interdum 
acutiusculae, puberulae margine ciliatae. Capitulum statu alabastri paulum depresse globosum, diametyo: 


plus minusve 1 em latum cum paleis -brevioribus haud comosum. Calyx externus infuudibuliformis 


: oribus quam in varietate sequente, etiam in fructu calycem externum paulisper tantum vel saepe 


~ Teve 4-lobatus sub anthesi 1 mm altus ad costas plures pilosus; calyx internts stellaris, setis 5 brevi- - 


haud superantibus. Fructus maturus cum calyce externo 3-4 mm longo 8-costato tetrangularis, .1-1.5_ 


_ mim Jatus, ad apicem tubi distincte 8-foveolatus, in ecostis pilosus. Capitulum bene maturum subglobo- 


sum diametro 1 em -paulum superans. 
A planta typica Griiningiana ad prov. ‘T'schilli (prov. Chahar in praesens), monte Hsiau-Wu-tai 

shan, per el. Limpricht lecta, abhorret, ut videture, forma nostra e prov. Shansi, monte Da-Wu-tai 

shan, lata, non solum foliis profundius partitis lobulis angustioribus etiam caule hunilioré cum: foliis 


et involucri phyllis parvig, “eapitulis exceptis omnibus partibus minoribus gracilioribus uti in descriptione 


- supra notatis. Brevitas setae calycis interni item in Scabiosa japonica Miquel observatur. Sed forsan 


Scabiosa Fischeri DC. form. breviseta Handel-Mazzetti (in Act. Hort. Gothob, 13, p. 230 anno 


1939.) hie pertinenda. Scabiosa superba Griining Cquoad formam pana) ad eundum losum ae no- 


stram plantam, montem Da-Wu-tai shan, lecta, remote diffecrt a hac varietate caulibus eram osis, 


atque capituli characteribus insignis, etsi quantum breyitas setae calycis interni ambae invicem com- 


modae sunt, 


e —hio f ae Beiioncunade Crining » sensi aint ened : 
= Exceptis setis brevissimis habitu et modo creseendi cum varietate longissta bebne pense a isi 
cum. peduneulis 12-20 em longis inclusis ad cire. 50 em attingens, superne ramosus, 4 ramiis adseenden. 
tibus eodem modo pubeseentibus. Folia caulina plus minus 10 paria exsistunt, pube sparsa ad marginem tee 


densius obtecta, pinnatif ida, magnitudine quam in deseriptione Griiningiana patilisper minora. Phylla 


2 - Invoiueri et capitula (statu maturitatis) fere ut in var, sequente. Calyx externus statu fructus dilut 


purpurascens ad 4 mm altus ; calyx internus eodem statu feseo-violaceus setis caly ce externo breviorib 


se _ Hab. Proy. Chahar. ee “Togashi, no. 139. —22. Theres 1942). 


_ var. longiseta Hurusawa_ var. nov. 


oising in’ deseriptione. sub Scabiosa tschiliensis 1. c. p. 311. & setis calycis interni non notayit, 
sed uti sequitur dicit “Calyx uterque ut in specie n. 3 forma a.’ ¢=Sc. superba Griining forma nine 
- Griining) et. eod. loc.. seriptur “setae calycis interni caiycem - externum hyalinum vix superantes”” 
a sic, Teneo igitar yarietatem brevisetam pro typicam hie sumitur, ex qua differt haec varietas setis. 
5 calycis. interni Jongioribas vero calycem externum plus duplo superantibus. Caules et f olia ut in deser 
Grtiningiana. Capitula etiam uti ex Gritning 3.5 em diametientia. 

_ Hab. - Piov. sears Ning-vu Ss. ore 15, Rept. 1941.—T ypus varietatis ! a 


a ee ex ominibus prt an gracilir hine, foliis etiam sees Cgeneratin s sed non semper !) lobis a 8q 


hand ita oi. ut in ea, 

“Hab. ‘Prov, Chahar, mi Hsiao. Weta shan, CY. Nagai, m0. - 32, anno 1914.) 
oe var. Japonica (Miquel) Hurusawa comb, noy. —Scabiosa japonica Miquel in Annal. Tanga. ae 
“4I1, p. “113 (1887). Nom. Jap, Matsumushi-so, 


2: ‘Scabiosa Berta monrOlltay Hurusawa sp. noy.— " 


ad Sng sursum. ves basim. aoe sparse pubescens, Radix areata perennis, Re. pluri- 


- catilis: (ex nostro specimine biceps), caulibus cum pedunculis. inclusis 40-50 em latis, 


- inferiori ‘parte. (siceitate) cire, 2mm diametientibus ramosis et ramulosis, rams ‘sett dianae 


_ bus, fere grabratis, peduneulis 10. 13 em longis tenuioribus. Folia caulina omnina (jam infima a 


basi emissi) anguste pinnati-secta, glaberrima, inf eriora sursum medialia 5 AY em longa; suprema 2-3. 


em Tonga pinna remota eee. ieee pinnulata, puss lmm aieeitor later Jinearibus 


3.0 ates fructus statu. post Fees addins Lem diametientia, oo. involucri_ 
ele cm _longis lanceolatis acutiuseulis cire, 2 mm Jatis, Paleae oblanceolatae vel: spathulatae obtusae vel. : 
acutiusculae 3mm longae extus eaonsine: intus glabrae margine ciliolato-pubessentes ; f lores mediales. 


<a 6mm longi, eorollis ape fidis extus pp lobis sub ee: sty lis f ria satis exsertis 5 


< 
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cum corollis inclusis 2.5-2.7 em longi, petalis centrifugalisbus tribus longioribus spathiilatis apice trun- 
catis subretusis medialibus longissimis ad 7 mm attingentibus, Jateralibus 5-6 mm Imgis. ‘Tubus caly- 
euli in fructu Aaa tetrangulatus, octo-costatus, costis tantum sparsius puberulis, inter eostas glabratus, . 
apice sub corona obscure yel haud foyeolatus ; corona post anthesin aucta fusco-purpurascens complicata. 

Haee planta cum fructu glabrato (exceptis tubi costis tantum puberulis) insignis, atque capitulis 
minoribus, foliis pinnatisectis lobis lobulisque lineari-filiformibus eum caule glaberrimis, ex affinita- 
tibus omnibus distinguenda ; primo intuitu habitus ut ad Scabiosam comosam Fischer propinguare yidetur, 
sed omnibus partibus magis tenuior, An varietatem Sc. /comosue, uti Scabiosa comosa Fischer vars 
microcephantha m. mss., sistit, sed. adhue intermediam formam non obseryayl. 


Hab. Prov. Chahar, Pao-ytian Hsien (M. Togashi, no. 1747,—Ty pus 1 4, Sept. 1942). 


™ 


4) Adenophora wutaiensts Hurusawa sp. nov. oe 

Caulis erectus simplex cire. 50 em altus (ex specim. nostr. 45 em), glaberrimus leve Biratis, foliis 
paucioribus jeacasnad decrescentibus praeditus, inferiore parte subnudus, caudice squamata, squamis 
- ovatotriangularibus. acutis subimbricatis. Folia caulina - — 
lanceolata sessilia basi cuneato-angustata, apicem versus 
acuminata acutaque, inferiora 2 em sequentia usque 45 
cm longa, eecend iterum breviora 3.5 em Boy longa, 
omnia plus minusye 6 mm lata, siccando supra satulate 
yiridia subnigricantia, ad costas medias tantum sparse et 
patente spinuli-hirsuta caeterum glabra, subtus glauces- 
centia costis mediis et lateralibus subelevato peoiuilaee teas! 
glaberrima, - chartacea firmula, margine subtus_leviter 
revoluta, remote deuticnlato-serrata, ‘dentibus levibus 
obtusiuseulis, interdum undulatosubintegra,- Flores pauci hee 
(ex specim. nostr. 6), secundi, in spicam racemosam 
terminalem dispositi, quisque bracteolis subulatis non 
nunquam denticulatis fulti, pedicellis 3- 4mm longis gra.“ 
cilioribus nutanti; ealycis tubi circiter 4mm longi, ovoidei . 
glabri, Jobis erecto patentibus 6-8mm longis lanceolatis 
acuminatoacutissimiss, _utroque latere ad medium (non 
Fig 2 Adenophora wutaiensis Hurusawa. semper!) minute denticulatis ; } corollae 2.5 em longae. 

ee Ta BR ES aed infundibuliformes glabrae, lobis ad 7 mn: re issis acutis. 

Alabastruny’ Sion gant ad Jonge obovatum.: Sub statu anthesis stamina 1.3 em longa, filamentis 6 mm 
longis superne f iliformiburs nudis basi ad 3 mm longum partem in accessorias villo albido marginatas me. 
} mm Jatas expansis inter se connatis, antheris 7 mm _ cirejter longis subulatis apice mueronulatis 
basi truneatis, Stylus ciayatus, | demum sub anthesi sinum loborum corollae 3mm tantum superans, 


basi filiformis sursum stigmata trifida divergentia versus sensim crassatus. Nectarium 2 mm altum - 


‘1.5 mm Jatum apice undulati-marg inatum. 


’ Species Wutaiensis ex atfinitate A. coronopifoliae, A. tb qiusiedante et A. Grtlini, quae valde ya-- 
riabilis est, sed a priori, euius caulis folisus, folia majora, corolla campannilata breviore _lobta, 
anthera breviora et nettarium brevius, distneta nostra foliis paucioribus minoribus, corollis inf undibuli- 
formibus profundius lobatis, antheris: ét nectariis longioribus ; a media etiam abhorret foliis Coostis 
exceptis) glaberrimis margine nullo modo pilosis, f loribus paucioribus, ealycis lobis non ‘triangularibus - 


a 


| truncatis nee brevissimis, nectario Nancie ees; sa aka quacum species gon ss 


see adeo folii et floris characterlbus neers BSc est, -corollis Ee inf 


~ inyicem bene conf Teng e procul pro extrema forma, A. stonophylla ee As pee RK 
2 ine et A, packyphylla Kitagawa etiam hic adnumeranda. ; 
“Hab. Prov. Shansi, mt. Wn-tai shan. CM. Togashi, no. 803. —Typus!.20. Jul. 1942) 
‘By eee Tatewakiana se pout sp. nov. 
: Rast Lae 


Gites 3. - 7 fascioulati erect was 50 em 1 atti, ete, parte striatuli 2-3 mm iam 


: te numerosa,, _altema ‘set, 


as Spflonendipioe practeia exeoptis ahs efoliatus Yip lpainalteiaque glaberrima . : 


“ramosa secunda, si amuli adsunt, divaricato paniculata, sed saepius simplex, — ‘floribus cern is 
| Repti, ls minus” A mm altum 23 mm Aisin aeons esas — on 


- Corolta ‘cacrulea (ex specim . ‘Sice, ) infundibuliformis ore patens, . lobis ‘ttletigulapibua acut 


-circiter Jongis: inelusis 25 mm Tonga. Alabstrum obovats-oblongum apice: ‘subturgigum abtusu 


anthesis stamina cire.. 15 mm Jonga; . filamentis 10 mm iongis ex basi ad 5 mm yee 
_ sgaematis membranaoeis margine * villoso expansis praeditis sursum filiformibus gracillimis, antl 
<3 See Siae eae ae acuminatis igh basi truneatis Hone initio inclusus re pre 


Pg Fosina a sursum eee trifidum. ‘aves > versus erassion’ “hectarium eylyndsioum a9 mm alt 


a “ore -repandum interdum profundius fidum. 


\ ‘ 


Bees Bockiana Dicls. planta saeeshuanica | ex deser Diisiania Gn Engler, Bot.- - 
: << ; 


6 em, some _. "Planta, ad a alta: eum foliis basi. Jeviter cconiatis sub 


nostram propinguare videtur. Si duae Sopa rite conspecifi leae sunt, tune Sa ee shan 


‘cum. foliis angustissinis acuminatis plus. minus 5 mm Jatis basi non condatis 


~ 
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GH S & (SEIT RA Chil « BE 16, 1940) ALBEE CRep. Inst. Manch. 4, 1940) "Agfa 
EBA Citi « BE e19, 1943) CLOTHS Ho Se. Fischeri 2x7 9 VOM CSO TC, ALKIC 
RERESS CU MMON CHR Be VAyd Y (LALO Sth SiO Se tschailiensis CHSo 
MNES VAY, IS ORY SIAL HKY, FICHIERS S & BINS. Se Prscheri (=Se. 
eomosa ) L Se. tschiliensis + OBBRL DSc. tschiliensins & Sc. japonica & ORROADSEVO tL e4R 
FGLICL > ANCHE LLB LUO EL HUICAHTIC FLO HS REOWT 2 GA OMA SDE, 84, 
japonica DHL AUT LEM, FEM ORIBICHEORH DPB DD. & SOMBIE Se- 
ischiliensis (CCHS WAHBITS_ Se. tschiliensis CAffDRSOULRAO A/C Se 
BRSCEC: Sc. japanica ICL MMOPTRRAMSN TCHS. BIMEOR, BOUL, EOL 
OES LURE L, ELUM YUL Le BTS GLLIEOR AIL, HB ft 7co XK 
WHS) CLGEE LISTS, MOWACH clk Scabiosa C8 * OEE ICHMICK ATH dimor- 
phisin {YD I CHS OL BIE NS CHS. BR VAY IY Scadbiosa Togashiana Hurusawa £ L 
CHE LIE LOUK Sc. tschiliensis FL tkd:76 0 GRD, Gruning OFFLZ Sc. superba & five UC 
HEMAMIL, Sc. superda CMAIDLOGIVGEL D OGL, MPHORS C25, WEE, RR 
FACHSOCHL, ABOMERAEAIMEOIEEL BERTH LUR< 243, BR, BICHS 
Zk= VAY Scabiosa austromongolica Hurusawa 2% Lichifpir, SEOBE ASEL ¢ He BRS iv 
Ate ric Sc. comosa iC -CHAL, 7 YVEO Sc. comosa Fischer (Roemer & Schultes, Syst. 
Veg. Daa RICHA) LHL, SERED SEL ANE C, HARE MBACBRORET EZ CHG, 


2 Se .comosa OFM BICEMELEETS A, AMRWONBRIALIE, WOMRECOARER | 


EFS, APL OL ICMEL, Sc. Fischeri OBA (Gray-herbarium Ji) OBBeEEE FEO 
REMLICEMORLETS - 

4) BORE Y VY yy PREY VY vy Adenophora coronopifolia Fischer %&te—#POFR MISE ICIZ 
BA BESS L CFR OBER RAI FBS TDS LIEV. AH Ad. wutaiensis Hurusawa 
LUO BLUR SREMO-E CHS. Adenophora BOUWBEAVNOR RS MERIC LO CHM L 

#2 Korshinsky ROBAILLOE SIAM 9 HATISICEED S BICARO OHO VERA 
GSH CHS EV SE AAT SHS. Ad. wutaiensis tx Ad. tricuspidata Dc (= Ad. denticulata 
_ Fischer), Ad. Gmelini Fischer Ad. stenophylla Kitagawa 44a}. + 42°F OVE GMT S sarah 
EL CHEATS LOBE CBT Ledebour 2: Ad. poly morpha Ledeb. & LtG—-LEBRONRO. 
PRICIER 5 TEST THB 0) A. wulaiensis. OBL, HSHRETTIEEOREA J DVR < 
Cy HK RORBH BASS CL MEG CES THE), BAU BR S/R ROMFER tA S DA 
— EC ACEL OIE, ARICMEEOR, PRICES AATEC ORU BH, REICKHONS. 
5) iy vey. PNGHEO Ad. Bockiana Diels NORD EN GIS 6 TEREOPE SILOM. 
fif, Diels OMI CIE “ HORE ( LIBTA ? LEAZICKL Namnfeldt FORTE MMORE 
(Act. Hort. Gotob. 5. p. 15) (2k % LSA UREN CRIT is b ERI. CNBC 
ARPYMIEIES < LV +o AEE, HIRES ERE LE 6 el BSE CHAD. 6 OFCHE 4» BAR ISALSEHTO 
BEOBE * HBS % TAL 7 SERERHLIC. dedicate T% 


ea 


— 
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KAFEF BURL T 
Kaoru HAGIYA: Physiological studies on the stored tobacco pollen. {ff 
On the seeds and plants in the next generation. 
WA An 24 425 A 4 See 
I. @ a 


FELTON RIK k ORI MO RAMX Cartledge KU Blakeslee,@) Kostoff, Gerassimova®) BE) 
ti LC HSM C&S 0 AROFUL{ERO TROBE FORSCH DS. ERROUWF Ve YT VHAT 


Stubbe() (2 fAGl CH IRE Ss LIS HE LCDS. CHERAB RIRT AME CHI 
HRERCH IC, MBRRBROBKEE UTIMAY40CHS. RLABM Be CHEMO RIC L 
 O RIRSAR DS Se SISTER TSE BER IK ABS S SHC ILB AKO EEDA S. 4 DO E Bld 


FUL DIV) DLACERABBTS re OIF LEB ORBIT IER RAS SI Cred tutte bis 
Veo ARIE ACIS Bs LTE OMICS LOB SNABFROZSE OBRARMBICHS, HOBO L 
ORR WA LRLOD CHS. 

APTZEL SER ACEH ARIS FEB BBA II CHFORb$OC, RICH PRB SHEE 
O44 Bi AMER IC HERTS 


I. HR RRA | 
AEGIS Li: SET LER ORBTOMIC £ OMSK LORHMOROCHS2, MFAAMSELOT 


DL EORD SROCHRBINHE LA. NEE (LF t BAD CH40C6,® BFORFRRI 


yYv-URIAO 25°C ORBAN S HIORTEA CH FARORL LEO 200 Watt, DHE CH 
BARWeITOR. 4 
BAM ABIL5 A, BePASROA Mit 14 Ae Le, 


KEDCO TC LHO ZEA A 2iB CSA ASE RRS ACH SRD, HOLA | 


HIKARI BELO RIC I D ELESIA HE LE LDOCHS, 
SAAR IK (LILO MAE DAM IK EO CEO FRE A LeeMLeact, HOBOPRERUERMEAIC 
fetbsice : ; 


, 


I. RRERROER 


1. BRETEMIC A SBF REI L SBF IAB CAS CHOKS I A)RMD O, ERE R IK 
LOMT LO SMOWMASICR CHOC Ho Bil MULBHETE & 105 AACE ROTERIS £0 Dae 
BFERLELDCHSM, COMCOM SUSU, ib fe 14 KSRIEMICk BETO 
VHOMSHT, RULE, AALS or NBORFS 1000 #iat 
BboBOKR >. 

f2FO 1000 Feet L CR ZicH1 ROM, HO 
ICES C ORIRZEBIC £ SFO FMLA <, RBHER 
cL SETAE BA RICE CHOU S © 

KICBFOBEALTRAL, BLK Lk SBF ORYRARORRTRLELOCH SN, ¥ 
ARE CITED HIRI: 10 BAEZ, SICHOEMIK L SEF ORFAAIAE L 20% WP tir 
So LIB LCHF OBEL AOL AEE RTOS, AICP OCITS 9 BaF CBS 
ee DEAS (LIER O EE < Pe SICONTKE HSV, CHULA OW AIT bE S ER. 


MRMEM IC Kk SHS 0.072 g 
Stk 106 AIC Lk SRF 0.057 g 
BE PRIS0 AGRIC L SRS 6 0.046¢ 


+50 OP 


RE Gb 


$232 Bree c k SMT ORF 


PERERA | BEB) BBS 

i we TE wr | 95.0% | 97.0% 
8 10 | 77.8 93.7 
Py 2 | i983 | 868 
te) 30 | 14.7 69.8 
if 20.2) Ai/DG Be! he 680 
10 95.3 96.3 
‘sie 20 96.7 99.0 
is 30 93.0 96.7 
40 89.8 94.7 
ii 60 93.3 97.0 
15 15.7 85.7 
ail 90 41.7 712.8 
ss 105 10.3 73.0 
; 120 15.0 73.7 
i: 135 18.0 50.7 
me 150 8.0 34.7 
165 0.7 12.0 


HS 3 Ze PBL OBES CREE) 


$5 62 4% © #5731732 13 #11 24 42 5—S A 
TERS 90 HLS CAI BF DOBFAAET TSA, 

BEIEAS(E 120 BIC BIS 4 fa 1496 IES OMBeMRLTAK. 
ANF EETESH L BRSEIE Gb IM EO & SBR GE 
JEFZMLMETAZLOCHS. MRE tL ZEFILB 
FRE 3 B AIC ARBRE LC LES OBL, ROR 
{ERIC SET (2 BS Bee 5 BPC BES 


Zoe, BAUR S 14 ASS oe 


DHAS, WEL 7 ABOTtTOBFT ZBFADOR, Slt 
BAD RR CTE Ac * DEBMEASB YO, © ORE 
Bee LEBART IC = ChE % DBMEDS FILTH 
OE BING. 

AEE SS SES t, REP EISTIEG 
S VIED OBENOM 4 OLIGO SRK, BH 
OFERSTBIK LUG SNKRESFEF OMICS, BIC EO 
ARGUS BIEBO&OSSDD, DAES AZ CRE 
OMDB Sk. LFOBTARMREA EEL 
72EOD, RULED OFIC {ERO RRO Alok OBA 
LELODIIAWCSS2:, BBE RAREST 
D RANI BET ILE * OBR SD SDS NtCHSLBN 
5t14_ 


Sree comer vac, miRRORI 2 SR FITE ONC 4, ROM OR eRe 
CEB WERT NENTS 3. HOI. HET EA TATED CHEB OMS IAF SazAM 
ne Bika DHiev., 


2 BREMCLSRRBMCHT MAMIE LAND, HOTIRICECES 


Di & HERAT RT < A Sd 
CHAMCS 0, FREER CORE 


d. 3 FRR AZEE : 


a: a 7 = wPMAET SHI k O, RS RB 
— OVALS ARS» 
H| 80H 1200 185 A | 308A PERL ORE OR BIIC EE 
Oe eg aa : : : : : SHER O FIER OMIT 
= : , aS 3 x 
err rer : : 3 ; pelea ote © 
oF RRA 1 0 9 22 ‘ = 
ny eK - 4 7 35 i 9 a. HPSEE: MOTE 
RGF HE 1 2 Tt 16 5 HIEILS 38S b 7c < MTIETHS 
aE Kapp 2S, FIC FRED. 1 Me Lae 4 © 
ee A en oie eee 
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(©. 8 FESRES TIES 38 05640, FEOBILHROCTHR. niet Ry 
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BS 2 LOT IEC EO Rais 6 OM LK MFR NOMPM BABS Rt CFS 38 ROM 
SMEL IS. LIL OAS CBO L OW DIM ORAERIRALTHS. 185 ARES 
IZ 11.926 SIS AEM eA 

FICE CHO MMERE b SBME CHSLILSUMEC, AAMC ON CERI RS 
BULB D PRR EER TORGRIC LL ONS CHSDb, FRE NOMEORICLOTHR 
BEI D BEB eS AS SRICILID D7, VS & OHABERDIEA CH SOR 4 WB OROTHE 
bT CHS. 3 4 RIGHMAN 50 HOMICHS MALE LOCHS. CORI SC RHEL T~8 
Re O, FORSAKEN 7s O 


: AZ MBM ORAS CHTPRMETR 
CRHCHZOC, FEEL OS ae — STZ i OBESE AR CHT RARE) 


EPI MORIA CTR a ee e pm |2 8 
Dito COM ROMBEMITS — mur 
: Be 
EKKO 5 DIC Slt SSH a ek H | 80°R 1208 1385 8! 308 | 
2 oN dalf L_ouboltei 4o0m 
a Seem: cw RO 2 
AIRS LOchoOT, Hat RE GENOA fo ASRS 
i t A A Ds : e . 
MLS REC TOMA 0 FF Pee ee ee ne wee ‘ 
Ro Se Se ce ais read Ge Ate 1 
b. SAMA: EMOS. a | rn 
COthor, Mano gor TEE EE oA NOI Cy eOt me 
Bibs TE cy er Opeies ese er) es) 18 
CBM: CISBHEDRD Ok ie a © 9% 0 14° 16.5 20.9 |. - 28 
CHAE THO 


Pee 
e. FLEEPEMES: BOZDOL< Bawa CM Mais CHS. 

= OFZ EIEOM OHA RIED 40 KB. LH 8 MITT WETS 

MICIARO RAI OSTEO, ¢ OMANTOTIHUCTLE LEMAR A ONG. BRE 
LCDS#CHS. BVEDTBHEIOG. PRED, HORT 80 ATE, SABIE 80 AERIC LE oi 
(EF SEE NOMAZE CIA 1.2, 3.5, 4.126 OMB DSB DIED, BMOMA CAF 0, 14, 2.2% EHO 
MB PHOBAIY< OTH. ZICH LTBIARIOR ober 120 A, 185 HD 2 BCs, FREE 
FROPAREILHE TH 10.4, 11.9% CHRMBMOME CIE 16.5, 20.9% cH L Chk. ZITO 


| ETERS L SHO YMINUEERIC L DTIC CSOT 8 HOBAUTEMIC ER Sic SF, SIRE 
OTCENC ESA, TIO CATMART OWI S te BN SREB LTO RDERLDE 


Od:, LBD SIC ONE SSIES ORD S CHS 5. HICBEMUIRTEDIC b OB beh 
Wj OFIERG RICHIE CHORLODKB DA, HRERSHED Cb MIB SULT NS CHS. 
PESTA OEP Ds FERAL IX ZL OP ASAPB PIL BACH OMA L7elF tu BEF SAS WZ 
Wo, TER ORPRIC L 0 RRB BOB ASLO SOMA L OME SLIUCHSMCSO, COMPRES 


(2IPRENIIT SLC HA DSIT IEEE OE RY, PERT E L CURD: § SMA BUC SCENE BIC. 


LEV bOCHS. KOCH PHAM ADH SEDO eh, BBC L OBA ATS 
ET OWKRSHIIL 0 > ICI te, BCE RIS L OMI Me HI t fe SIF CHS. Ub 


DBREAO in < TEBO RHEE HORERB, BILE AIC b ORR, MESES A CARIC 


UCHR ORMADIES © 
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* third the weight of the ordinal seed. 
ae. | (3) As the storing of the pollen used became longer, the vital force of the seed Gyiainen by 


wha 
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heel Résumé 


(1) The relation between the length of saree of ee and the nature of the offspring was’ 
latuihel! 


Se (2) The size of the seed obtained by -the stored pollen was various. Generally; they were 


smaller: and lighter than the normal seed obtained by the fresh pollen, ealiing re be only two 


these pollen ‘became smaller, namely, it was observed that the germinating power and the 
germinating per centage became lower. _ 
(4) In the nersaly, various malformations were observed, when the seeds obtained by stored 


pollen were sown. These abnormality recovered gradually, but in the case of very old pollen 


used, the abnormality rather increased.as the plants grew. _ * 


? 
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CFE) PREFER & PEEP Lic Of AGES & RS LEA OME 
CFD SBME CHE) RYE CHP) RE 


Pl. I 


May—June, 1949 Bot; Mag. Tokyo. Vol. 62, No. 731—732 53 


‘eH & = TD =OAFSE Chromatium OBESE 
Shozo TOKUDA: Culture conditions for some Chromatium, found in Japan. 


AG Al 24 46 4 A O6 A See 


AFP CHM SI THA Chromatium DAC Chromatium minus (x72 HE SHH, EOAEBVEE ° 


% HA: Ciel. Chromatium gracile (Lt ORBIEDM SINT HSB (1), {hO Chromatium & OFFI 
(OBE 7c AE OAR AURIS Ol TILA Cheb, CH 2 HO Chromatium DAB REDS 
ROIKKOBBERAR. 


pee I. (A) Chromatium Oi 8 PAR CRO AMM GAUL BS SIKKIM 
SHAK OFRITE C, TDAH CBA LOA, LBC BOCKDAER SE LIBOR, 
SiweyesH Me Na,S-9H.O, NaHCOs, (NH:).SOs, KsHPOy, MgSQy-7H.O #179 .4, 7k1%r, pH7.0. 
SRBRIRO 1.276 SR SEH CR O BES HE L, CRE CHAIBEKCBORE OS 
WA RICBOCHRAHIC AMR Ci ¢ BW ON ASMWOKS Orv AROIVEU, HK lmm foOKSI 
COR, Chromatiux: gracile D 
SeIC HORA (2) Co OFT 5, 


BRE LAE =Chromatium minus 


PE LCR SORE I Ness ae Satine el oe 
Bi, AMT SOREE. weiss Heaeik NaHCO» in a a 
BY UU EDR EEG SEP 20°C BE | (MHDS, | 4 oe a 
t < HEIL RASIZ AL IE ORE  KLHPO | 
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% ‘ Among the Chromatium found in Japan, Chromatium gracile, ‘Chromatin minus and 
Chromatium weissei develop well in the culture medium to which acetic-succinic acid, glucose 
: glycerin are added as the carbonic acid source in place of sodium bicarbonate. Only in the 
development of Chromatiium gracile formic acid is used. Also with Chromatium gracile either 
: acetic- or succinic acid is used as a hydrogen denoter in place of sodium sulphide; yeast and 
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Toraya FUJIYAMA: On the asexual reproduction and life-history of 
Prasiola (Ag.) Menegh. in Japan. 
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A-a, c. RS 1~2em O/B zygote HEYA LIC ICL ZIRARO DA, & ey bi, BAITS a 
WIAD DESO MEL ILS. Lom IFSC, Ble aplanospore PML TCH SBM aplano- _ 2 
Spore OBEYS zygote kb UV SHEE SHAMS, D¢ & ACICHTIL, APE TIAN CHE 
SOC Rtn, 3/VIL HRHL<S RS 10cm ICR Se HE LBA VS. Aplanospore DIR me 
(LEEA,C, JAPRIK SESEREIRO Fede (Fig. 1,10) BRR L, BiG BIFED CREO SRI HS hate 
SiS BIW S. 17/VIIT Mb L< aplanospore OW MLRA CHS. 18/IX zygote DHIFL 
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23/X FEIT ICD L zygote DFE LBL Blt SZ 4 OIL KAWATZ,. Aplanospore ORESERS 
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€ (LEIORMIGE+EUAD gonidia MAOMBTIAT S382 (Fig. I. 10) BEL BS HRbnZ,. = nS 
DRIP D membrane HYPPRK L oR) L aplanospore PROM AT 6 OLDS Sas, ZAvh 
URED % DIXIE SICH SEE OTES O PMC HAT D&O ds, HX Kutzing O Tabulae Phycolo- 9 
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a 1) Lagerheim ™fiji§ ‘tetraspore’ 75% spore 7°, xeMiOd: SSM St, 8 MPKSNSZLO, K 
‘ UZPBICACEH CHIT 16 HER SNSZ4LOR HSU, CHEOVRIXLBSA gametangia ORICA, 
fe 


ec: +4, =@ free spore (LAER CHOKES S(2MUWERO macro-gamete IXjE< CH 1 #) BHOB 
ame Hz J.B aplanospore (2 BHAMIOILOMAIS 1 SY OCH SME AMUN Mie B o 

8) AAOPHBAICOV-clt, gamete OPS DM Bic 4 aplanospore BwRMEN SEB, BHORE 
EN OE AIL, BU EAT © BER IC TIES ds, UBT OW REIS DIC Lk  Prasiola 
. 2s, haplont C%4z2» diplont CHAPMEEAHIT CHS’, SRO MAN OMEBIK FF DEV o 
8) 538, Prasiola OFFALOMBICBAL TIS, WARD s< West (04) (sto sei MORE 
Fl, 4788 b Ord. Ulotrichales £ 9 Ord. Schizogoniales + LC#Hir&+, Gay ('91i), Chodat (/02), 
Collins (09) |x Prasiolaceae #% Prasiola, Schizogonium, Gayella ® genus |<4p Wille (’00, 
| 09) (3A EBENS RICT ZA—-HECS 29 SHO Prasiolaceae ic~—Li. Oltmanns ('22) 
% tx aplanospore OFF 7ES ZHi> 5 Ord. Ulotrichales |< Fam. Blastosporaceae Bie Lr. Yabe (/32) 
(% Pr. Japonica Yatabe i= gamete £28 Lie p’AivbiF, Fritsch ('35) (¢ Ord. Ulotrichales ic 
| Subord. Prasiolineae + LT Ulvales t4p¢ith. MANIk Oltmanns (ABA CS 9, WHlk Yabe © 
; “ULER ERD Classis Ulotrichales |Z Fam. Blastosporaceae + LC Ulotrichaceae, Ulvaceae + ii 
é AEF tEAM ii gamete OFPRTEM, BAe, BAT OR, KU aplanospore 
RGAE O FRE IC KS, FLOP ETE LO Ulvaes 2 41F SMC IMMA CHS AAA 
HOTZ E DTA DER SUSE CH SR, DE ORRE SBC ANT } HODES 
, BRE LOL Bsns, SHC ET 4 Prasiola OAETE SRS AME © HEME ATED ARNE, tic ROM 
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Summary ‘ 
1) The sexual reproduction by the biflagellate gametes of a Prasiola gpoine ys which is protably 
Prasiola japonica Yatabe, was discovered. 


2) Formation of the round thick-walled gonidia and the microscopic crenated gemmae are dis- > a 
_ covered on the margin of the frond grown out of zygote. . ’ § cae) xe 
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3) By the experiment of germination of zygotes which are made to ater toa stone, remark- 


able increase by asexual reproduction is ascertained. >; Neate 
8) Enlarged round gonidia are extruded as the naked undivided aplanospores (av. 13 » in diameter). ae? 
The mode of germination of aplanospores is the same as that of the full-grown zygotes. This 


feature is different from the ‘‘tetraspores’’ (6~8 » in diameter) reported by Lagerheim which 


have already undergone vertical and horizontal divisions. The fronds grown out of the cultured 
zygotes get perforated after losing the aplanospores and eventually disappear from September 
to October. . 

5) The fronds derived from the aplanospores form also the aplanospores on the margin, and 
this may be repeated. Finally the Cree are formed. In late November they begin ‘to 
liberate the gametes. ” 

6) Young fronds and the microscopic sporelings are found chiefiy from April to November. 
Even a young frond which measures about 1 cm in length already has the aplanospores in the ~ : 
best condition. hy 

7) Increase of Prasiola is mainly due to asexual reproduction. From July to November they — + 
go on in quantity. ie 

8) Although there are both sexual and asexual reproduction in Prasiola, alternation of nuclear — 
phase may not exist, since the gametes are liberated from the frond just forming aplanospores. 

9) The life-history of Prasiola in the Mitsusawa is considered as follows: ‘The zygotes begin K . 
to germinate after increasing in size. The growth of their sporelings continues, forming aplanos- vis 
pores on its marginal parts. After the asexual reproduction by aplanopores has been repeated, S, 
the gametangia are formed on these fronds. The liberation of the gametes extends from late 
October to late April next year, then they lest from sight. But by this time the fronds derived ed 
from the zygotes are already growing.’ 
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Rikizo UEDA: Photosynthesis of isolated chloroplasts and 
their autonomy (Preliminaly report). 
FUHAIBIE: HBBEMBOKARL ARE (PHO 
Received 20 Feb. 1949 
. " He Since the investigation of Molisch on the photosynthesis of isolated chloroplasts, several works. 


on this field?) have been made. It remaind, however, so far yet uncertain whether or not isolated. 
: chloroplasts, apart from cytoplasm and nucleus, are able to bring about photosynthsis. 

oe ‘The present research deals with the photosynthesis by chloroplasts isolated by means of 
_ ultrasonic action or plasmolysis. 

es 1) By appropriate action of ultrasonic waves, the chloroplasts of Elodea densa were liberated 
from the cytoplasm and brought into vacuole and the chloroplast band of Spirogyra was disrupted. 
__and its fragments were transferred into vacuole. 


‘Fig. 1. Left: A leaf cell of Elodea 
densa with chloroplasts isolated into 
vacuole by means of ultrasonic action 

(after 24 days). x 850. 

Right: The same isolated chloro- 
plasts as in the left with starch grains 
_ (a)and chloroplasts in the mother plasm 
_ without starch grains (b). x 800. 


es Both of the chloroplasts and the fragments Fig, 2. A: Leaf cells of Elodea densa plas- 


s Peche free from cytoplasm and nucleus and, molysed. by 0.5 Mol. CaCl, (after 4 days). 

_in spite of this, they remained alive as long / x 850. 
as 45 days. In the light they formed starch a oe pr brebeptaern aon Se kod 

us Bits i RE EE ae : solitary isolated chloroplast with a. 


starch grain. 
+ well as in the dark, starch grains disappeared 2and4: Fragment of protoplast with nu- 
_ from the isolated chloroplasts or chloroplast cleus ; the chloroplasts yellowish in color and. 
Speen small in size, no starch grains. 


8,5and6: Fragment of Protoplasm without. 


. nucleus ; chloroplasts green in color with starch. 
: e green in color throughout the experiment, , grains. 
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indicating their valid state while those in mother plasm became smaller in size and more yello- 
wish in color, showing that the degeneration had taken place. In Spirogyra isolated chloroplast 
fragments as well as those in cytoplasm remained green. 

2) By plasmolysis of the cells of EHlodea with strong solution of the substances mentioned 


below, chloroplasts or cytoplasm fragments which contained chloroplasts together with nucleus | 


or without it, were separated (Fig. 2). In the light, starch grains were formed in largest 


amounts in chloroplasts free from cytoplasm and nucleus; less in chloroplasts with cytoplasm free 


from nucleus and least in chloroplasts with cytoplasm and nucleus. 

‘In chloroplasts free from nucleus, starch formation was favored by the substances used for 
plasmolysis in the following order : 

CaCl,>cane sugar, KCl1>MgCl,, KH.PO,>AIC1l;>KNO, 

The solitary chloroplasts as well as the aggregate of chloroplasts without nucleus, retained 
their living state long without any degeneration. Contrary to this, the chloroplasts containing 
much cytoplasm but no nucleus became smaller in size and formed no starch grains, though they 
remained green in color. 


All above experiments indicate that the chloroplast, when properly transferred from cytoplasm 


retains its ability of photosynthesis independent of cytoplasm and nucleus. This finding may he — 


taken as an evidence of high degree of autonomy of the chloroplast. 


On the other hand, results were also obtained suggesting that the presence of cytoplasm or 


nucleus is rather harmful to the isolated chloroplast. In what mechanism this peculiar pheno- 
menon is brought about, awaits further examination. Neverthless it seems certain that the 
activity of chloroplast is closely related‘in some way to other organelles such as cytoplasm and 
nucleus. P : 

The author is indebted to Prof. Dr. T. Miwa for his kindness in reading this manuscript and 
cin offering valuable suggestions. 
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Shigeo AKIYAMA : Gonnsaenign distribution of the Carices indigenous 
to the Far Eastern region of Asia 


2 Fn 24 426 AZO ASeEe 


HR, HER, WEREES, Ju), COB, A, JGHSHL, PEARHED, FEICEPAAHBBIC 10 XK 
; BL ONEREEBIZMMO 120 ¢ 1SSHMSAZOA, PPEBIUTINB BA d bo CICA LAD & 
 OAHNBCIT LETS 4 OVMEBEIC MBIT SME TOBE LIBT SL, BERL ALT CTSA re 
REC eb LAIR L, FIRS 2 HUI OSES TAT AUT ARI 50-7026 Ere OWE CAI 
a RAP ie seers os ie ee cee 


Re “patsomouRRIENIA LE 8 eORTLABDN 
FRECHE OFS TOMMICMAT 2b OO 26 HE SRB, TOM 12 MIRMEAL 0 Oi 
“ys PEAT RCARAICET 4 4 Ol 46 i 1 BH 1 BCT OPO THIET BIOL ON, 
BAF CACAO EERE > LAV ERER TCL EROS. : 
yah DT EP Ue ce eee lite oan cua es abe 


ie See ninllingieriie Mie Maa yeR TT 
aN AVYAAF, YairMrr~F, SOG, BAC SH PML Ries bold yeYA 
ees DIVA WAKES TES OMA IE DSBER BONS. KBO 6 OTE 
Spr i By ok «a> nel ee erer ee on eke ROR CETTE ace 
© BABA, SAUCE OCHO ABIL DLS SE URAIGICHE Te, HERDRRED % ODSHEAETEIC & 9 Fi | 
| PL CHEE RURAL AHO S SHMIK AF Sx LOHAMBUER TS Bo 


ck whe neat TWSA, CHILO IPH Ce iuise DAF» DOL 2) z peg ee 
aia KYB BERK & OB OF LV OIL ASE TS Bo 

AM, IBRD US, FOLIO t BIT ONSZ Go 58 fi 6 BE, ho Lt 40 MisdtHECint 
a ona. OGEBIK HE LIL ESI RERT So HOG k OWS O AMBIT SOO >BES YO, ERB 
4 BARRIS SHLD 7E°$O%HY, MICHAL OMB ITMIC DA LISD 4S 015d ORERL IE 
MN, ULF OBB NOK OL, MK TORHOMM DBA DH, BRITOBURE 
| bE OHS 25, ICH, BOK, AGI, AMIMOMMICIZS DOME THES 20s, ERBURD 
ALIS ICRF CHIT S 4OLEO CMGI, CHES OAR LY % DAMMMTIRBIC BRET SZ, 
a GIN EgIe RE SE LT BARC 74 1 BE CHICTBBICO 4 © 1D, RANI IS LH 
BIC bOU 10 EC, TE, AK, WERDER S CROAK KOM, 2ORMIBMABOABAKE 3s 
(26 Fibre ob BAMSE HS. 
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FPBIABB LO RES ER C BAPE ALD CP): FA AF AF, HE? TP HPAG, TARAFSD, 
POREREE FICE A LO Pl: VT AF, TARFAT, THAVAY, VFAFS BHSH, HKibBe 


TE Ofte PVRS ASRS 2 ONS. CHS < PRP BMC HAIR LOD, HRORRIH 


fhOPEFEIK LOT COME ORD, MITAHO MOB BREA CL RHRIC OAS LES 
DEFIBSHA, 
AOA DERE, FERS ICL OR SD, CEL LEBROBRU DLV mw, ERARENOIr 


HIOMBMAAIMICkLAZALBrSNSA, MAM RUVA AY, PH AFBEAICHHEL, Pe Ar CK. 


HOFAtR RA OEMO— th bn4), AVY VAT CRA CIRALM ORG CHIC SZ), TAAY 
CO BAIT OMIr LEW SA) SAZCHS._ 

AHEMA OA tIX 602 BRO, ERE, KINDOAZOD LOIS 80% RICM SA, ERS 
WIT PS CHL 4ORA SNS, MZITF7 7 = AF ORMOIMIIC RT YTV DYAT, VISHFAF 


BHT, COMAOML ALY FEBMALSH, EK ivy AYAYORMOMMIC VAY VAT,F | 


BRAT, AFVAVAY AY CBM AS 9, SALT b BIC D SILSMH ED 40 CHO, S 


SVC te SHOR 0 HIM CIR SH SECO CREME RON, ASWANCLA DBD 
CHB LHR OID LAM L7ADTEOBIEIS PEED CREW DE BA SNS. FHARFIVEORM| » 


(ZEA BHARIC HAT ZISH OIC 1 LP OHS SAWS Oh, LDLEOBELL 
A FBO Fs LR LAB EECES, BISBEE LEBAICLOCEME LEME? AU 
ThEOW % DEETRR BABS cOMMTHAZLOCHSS. ERARBHIC L SHED t ONS. 
4DZHSO, ZEBBICMT 4490242 5nS, 


Resumé 


1. Carices of this region are much more connected to the outer regions through Saghalien than 


the Kurile Isls. A 


2. The Kurile Isls. may be divided into three districts on the phytogeographical point of view. 


3. Some Saghalien species are found in south-eastern Hokkaido or Isl. Shikotan, and the species 
existing in Honshiu are partly found only in the central to eastern Hokkaido. 

4, La Pérouse Strait and Tsugaru Strait divide the distributions, but not so evidently. 

5. Quelpaert are more closely related to Japan than the Korean peninsula. 


6. Some species grow in Central China, (Southern Korea) and Japan. 


7. Utricles float for a long time, showing the most important factor for the distribution, and ie 


the sea currents are useful for this purpose. 
8. The distributions have much references along with the climatic and edaphic Senneeend since 
Tertiary pericd, and also width of habitats in respective species. f 


9. Some Australian species resemble those of this region, and the endemic species in the small a , 


islands show remarkable features. These facts suggest us the formation of the new species of 


Carices rather in short times. 
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II) Fam. Actino- 
Giscaceae. III) Fam. Chaetoceraceae. IV) Fam. 
Biddulphiaceae. V) 


VI) Fam. Eunotiacece. 


I) Fam. Coscinodiscaceae. 


Fragilariaceae. 
VII) Fam. Achzan- 
VHI) Fam. Naviculaceae. IX) Fam, 
Epithemiaceae. X) Fam. Nitzschiaceae. 
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Shunji WATARI: Studies on the fossil woods from the Tertiary 
of Japan. VI. Meliosma Oldhami Miquel from 
the Miocene of Simane.” 


HRA: Falke pilkee Meliosma Oldhami Mig. O1{E HA 


Received 19. June, 1949. 


Among a considerable number of silicified woods obtained by the writer at the beach of 
Taziri, Nima Village, Simane Prefecture (the Miocene)», there are several specimens (Nos. 
€4505—64510) which show some remarkable features on the weathering surfaces. Boundaries 
of the growth rings deliniated by fine concentric lines and closely spaced, fairly broad, rays 
are plainly visible even to the naked eye, and the sparsely distributed pores are obvious with 


a hand-lens. The largest measures ca. 80cm. in diameter. In all specimens, preservation of 


the internal structures is fairly good, excepting occasional deformation in the thicker walls 
of the fiber tracheids and ray cells. 
Description. Growth rings distinct, deliniated ie one to a few layers of flattened elements, 


breadth variable, usually fairly broad. Wood diffuse-porous. Vessels solitary, in multiples of ° 


2-4, or in circular, nestlike, groups of a few to 10 or more, the last condition being usually 
more prevailed in the late wood, but fairly variable in different increments or specimens. 
Solitary vessels and groups of vessels scarce, evenly distributed throughout increment, 1-8 per 
square mm. Solitary vessels radially elongated oval, the largest usually 140-200 and 150-220 
microns in tangential and radial diameters respectively (the latter measuring £50 microns in 
an example) ; thin-walled; length of vessel segments 230-1300, mostly 600-1000, microns; per- 
foration. plates slunting at a variable angle, or not infrequently forming no definite end walls 
owing to lateral alinement of vessel segments, the perforations being placed on their lateral 


side; perforations predominantly scalariform, cross bars with 1-11 (mostly 2-8, exceptionally 


up to 28), feeble to moderately thickened, occasionally ramified and widely spaced; intervessel 
pitting opposite or alternate, the pits usually angular by mutual contact, 4-8 microns in dia- 
meter, with horizontally elongated lenticular to elliptical apertures; spiral thickenings or 
striations entirely absent; thin-walled tyloses occasionally present. Fiber tracheids of two 
kinds; (1), thin-walled, non-septate, regularly arranged, elements with large lumens, forming 
ground mass of the increments; (2), rather thick-walled, mostly septate, ones, forming a few 
to several layers of ring margins and aliform sheath about a vessel or group of vessels, the 
latter frequently confluent, especially in the late wood, to form characteristic tangential bands 
or oblique anastomosing patterns; pits small but apparently bordered, with vertical, elliptical 
to lenticular, apertures. Paratracheal parenchyma obvious, forming 1 layer of incomplete 
sheath about a vessel or group of vessels; individual elements 20-50 microns in the largest 
diameter, 40-200 microns in length, thin-walled; pitting between adjacent vessels half-bordered, 


frequently a few circular or oval pits on the vessel side open into a horizontally elongated ~ 


1) Contributions from the Divisions of Plant-Morphology and of Genetics, Botanical ne 
stitute, Faculty of Science, University of Tokyo, No. 327. 

2) From the same locality the writer reported in an earlier paper (1948) the occurrence of 
Glyptostroboaylon cunninghamioides Watari which is closely related to a living Cunninghamia. 
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narrow elliptical arca, thus forming a scalariform pitting on the parenchyma side ; erystalli- 
ferous elements absent. Rays apparently heterogeneous, uniseriate and multiseriate, very high. 


£3 cells high. Multiseriate rays 2-8(9) cells wide, consisting of median procumbents and 
marginal wings of upright cells of 1 to several cells high; occasionally flanked by incomplete 
sheath cells; very high, the tallest more than 100 cells or 3.6mm. in height. Procumbent 
cells polygonal in tangeritial section, 20-60 microns in diameter ; upright cells rectangular to 
oval, marginals frequently with tapering ends, 12-32 and 35-120 microns in tangential and 
vertical diameters respectively. All walls slightly thickened and densely pitted, pitting between. 
adjacent vessels half-bordered, form and size being nearly identical with the intervessel pitting. 
Crystalliferous elements not present. 

Discussion. In the identification of this diffuse-porous wood, there are many remarkable 
characters: i.e., scarceness of vessels or groups of vessels in an unit square; frequent presence 
of circular, nestlike, groups of vessels; predominant occurrence of scalariform perforations 
with relatively small number of cross bars; the characteristic arrangement of the normal 
_ thin-walled and thick-walled septate fiber tracheids; occurrence of a layer of incomplete vasi- 
. centric parenchyma; presence of very high rays reaching 8 or 9 cells in width; abundance of 
the fiber tracheids and ray cells provided with large lumens which indicate soft and lightness 
of the wood. _ 

After precise examination on these characteristics, the writer reached to the conclusion that 
the woods exhibiting such features are nothing but two species belonging to the section 


and M. rhoifolia Maxim. from the Luchoo Archipelago and Formosa. In comparing the 
anatomical descriptions on the woods of M. Oldhami Maxim. (Yamabayashi, 1989) and M. 
rhoifolia Maxim. (Kanehira, 1921, 1926), only the distinction, besides some slight numerical 
= ‘differences j in the measurements of elements, lies in rare occurrence of the terminal parenchyma 
in the former species, while it is not described in the latter. If we understand that this 
= character is unfortunately overlooked or ignored by Dr. Kanehira, the separation of both 
_ species by the anatomical characters seems to virtually impossible. In a few specimens of 
the fossil, the presence of the elements is rarely suggested, but it is uncertain, the distinction 
rer of such an element in a cross section being rather difficult even when the deformation of 
walls are fairly slight as in the case of present fossil, and, in the tangential section, the 
a distinction from the vasicentric parenchyma about a vessel or group of vess«ls situated on the 
z terminal or beginning of the increments is actually very difficult. However, considering the 
marked similarities in other details, there seems to be no doubt that this fossil agrees with 
3 these living species. On the other hand, the difference in the external morphological charac- 
teristics on which the distinction of these two species are based seem rather very slight. 
23 According to the opinion of Dr. Koidzumi (1948), M. Oldhami Maxim., M. rhoifolia Maxim. 
_ and M. sinensis Nakai belong to a single species, and he adopted M. Oldhami Miquel from the 
nomentclatorial stand point. Under the circumstances, it would be best that I adopt here 
Meliosma Oldhami Miquel for this fossil in the sense of Dr. Koidzumi. 

_ Aclosely related species M. hachijoensis Nakai, endemic to Hatijo Island, Japan, also shows 
a considerable resemblance with the present fossil, but, so far as the writer’s observations 
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Uniseriate rays linear, consisting entirely of upright cells or mixed with procumbents; up to — 


Pinnatae of Meliosma, viz., M. Oldhami Maxim. from Corea and the Tusima Islands, Japan, 


concern, the width of rays never exceeds 6 cells and the occurrence of the porous perforations 
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are fairly frequent (in a material they reach 49 per cent in at random observations on 100 


” perforation plates). According to the description by Moll and Janssonius (1908), M. ferruginea 


Blume from Java and Borneo shows some resemblance, but it is apparently differed from this 
fossil in possessing narrower rays, in’ that the pores occur mostly in multiples, and in the 
possession of parenchyma in one or more layers of complete sheath about vessels. In the 
species belonging to the other section, i.e., Simplicifolia, the differences are far more apparent. 
Some of them (e.g., M. tenuis Maxim., M. callicarpaefolia Hayata, M. squamulata Hance, 
etc.) are characterized by mostly solitary or short multiples of vessels and by the numerous 
ross bars of the scalariform perforations, while in others (e.g., M. myriantha Sieb. et Zuce., 
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Text-fig. A, cross section of a small part of the early wood including a group 
of vessels. B, tangential section showing two rays, etc. v, vessels; 7, rays; 
p, vasicentric parenchyma; ft, thin-walled fiber tracheids; sft, vasicentric 
septate fiber tracheids with thicker walls. x 200. : 


M. rigida Sieb. et Zucc., etc.), by the frequent occurrence of a radial series of a few to 


geveral vessels which form not a multiple but a chain consisting of an alternation of vessels 


and parenchymatous elements; morever, in all species the maximum width of rays is always 
‘narrower than that of the present fossil. 

Remains of the pinnately-leaved Meliosma have hitherto been recorded neither from the 
‘Mesozoic nor Tertiary deposits of Japan. The occurrence of the fossil woods of such Meliosma 
is undoubtedly a matter of particular importance, since the exact identification by a fossil leaf, 
especially in the case of a detached leaflet, seems almost impossible owing to its common 
morphological characteristics which are widely prevailed among the families with remote 
affinities. 
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ie: . ; Explanation of Plate (PI. I) es A ae 
E A, cross section including a boundary of growth rings. x 45. 

B, tangential section, a ray in the center reaching 7 or 8 cells in width. x 45. 

: C, cross ssction showing a group of vessels, a few rays, etc. x 130. 

& - D, radial section showing two scalariform perforations and intervessel pitting. x 200. 

J E, radial section showing pitting between a ray and two vessels; at the top, part of a few 


widely spaced cross bars are ssen. x 200. 
x / 
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Seibin ARASAKI: On the life-history and the systematical position of 


Dictyosiphon foeniculaceus (Huds.) Grev. 


Y4%*23%7- (Dictyosiphon foeniculaceus Grev.) SEO MERC, FOC LARVAL CMO HT ‘ 
Wo FR LELMISIET EIT ERS M7 t AAMT PSA 4D LISTS 9 RIC 1947 “EO 4 9 | 
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Fig. 1. The germination and development of the spores of D. foeniculaceus. 


1) zoospores, 2-4) variety of germlings from zoospores, 5) resting stage (potential 
‘ gametophyte), 6) plurilocular gametangia, 7) a gametangium and gametes, 8) 4 
afzygote, 9) germlings from zygotes, 10) an anlage of central thread appears, 
11) acentral thread with a terminal colore-less hair (paranemata) and some cortical 
cells on the basal portion, 12, 13) cortical cells enclose a central thread. 
— 1, 7, 8) xca. 1300, 2, 8, 5, 6, 10-13)xca. 600, 4)xca. 300 
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Fig. 2. The construction of D. foeniculaceus. 

14) a portion, of the growth point, 15) a vicw of transversal section of younger 

plant, 16) ibid. of immature, 17) ibid. of mature, sp. unilocular sporangium., 
18) a view of longitudinal section, 19) a total view of younger plant. 
-—- 14-19) ca. 600 
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Fig. 38. The construction of Polistichinae and Chordariales (schematic). 


20) Punctaria sp. 21) Scytosiphon sp. 22) Hisenia sp. 23) Tinocladia sp. 24) Acrothrix 
sp. 25) Sphaerotrichia sp. a. youngest stage b. transversal section of immature. 
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Chordariales } polystichous ® Dictyosiphonales + % —##IC TAMIL Bz 571825, polystichous. 
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Summary 


The plant of Dictyosiphon foeniculaceus has unilocular sporangia and liberates zoospores, 
from which the microscopic gametophyt-s develop. The isoyamous gametes are made in the > 
sinall stick-like plurilocular gametangium on the microphyte. The zygote germinates and 
makes up a creeping protonema-like germling, on which a monosiphonous protuberance sprouts. 
~The monosiphonous thread grows and is enclosed by the cortical cells those have divided from 
‘the central thread. Thus a polystichous plant-body is made. From the view point of the poly- 
‘stichous construction, Profs. Kylin and Papenfuss said recently that Dictyosiphonales should be 
included in or lump:d with Punctariales. But the writer is of opinion that so-called poly- 
-gtichous construction must be divided into two originally different types: a) a central thread 
on ‘does not appear, and the body is thallous from the start (such as Punctariales), and b) in the ad 
= first stage, a monosiphonous central thread or such central body appear and then the cortical 
cells. ‘are formed from these (such as Dictyosiphonales). So Profs. Kylin’s and Papenfuss’ 
‘opinions ssem not to be reasonable. ‘ 
as In ths other hand, the construction of Chordarialeous plants are classified into three types: 
8) compased of many furcately or sympodially ramified threads (such as Petrospongium, Tino- 
3 _— eladia, Ishige & Myriocladia), b) composed of a central monosiphonous threads and the cortical 
mai threads around it (such as Chordaria ? , Acrothriz), and c) composed of a conical central body 
a = olysticous ?) and the cortical threads around it (Sphaerotrichia). From this view-point, it is 
e: suggested that Dictyosiphonales may be included in or, at least, mostly related with Chord- _ 
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Shozo TOKUDA: .Morphological comparison of the four species of Chromatium 
gathered in Japan. 
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Ree WW Oe HRC) Rom Lofler KEKE LEHOKS 
ae | LONE. LOTMAI 4 HBO 
S Ch. -weissei omen ue Kc i re iF my é Chromatium 2 tHEHR LW Sa 
co ee ee ae PPO CRT 9 REL 
eee ee toca ts (1D WERE LER DEORE 
= BERRA MORE ri ke 20 fRMIDIGEED IEE RD, KP 
Ch. globosom | ae me if | OMSERE BI. CORI LOCH 
ERE eee MEE SHI L OMMORS & RMT F 
Ch. gracile » 2 f Ota VRE LS GEO BELO BD 
, | ERE) 1/2 SRMROMS LBEL, COMES 


aye ee EL AHROBS LOX KDAL, Ch. weissei & Ch. minus “GEO OLEDS 
e KG, Ch. glocosum & Ch. gracile & CY CH So MI AAMORMIC ARR FY CH te 
DSS LemL, ROTM KLPDPS MHOVUVckeMRS. Hiss KGAA H Chromatium 


i @ Me o fF 8s 


ae . ; Ch. weissei | Ch. minus Ch. globosum | Ch. gracile 
ewe = 4m! Ral 2.25 3.22 | 1.61 
 BRRZP LYRE 2.19 1.88 ” 2.98 1.44 

set oo 8 0.16 | 0.18 0.12 0.08 

yd a i RIA eee meme 0.041 0.059 


BAS & BIAIC (TANI DFTA BIC HE ICA SPD ROSNSM, BOM KIL SMP 


Haka Ch. weissei & Ch. minus & CULM * OMUIBICME HE. Ete CHO WHHAEATH ¢ 
BZ ¢ MANGIA —AICABIRICUA, Ch. weissei & Ch. minus & ClifMhs4ES LUTHER ADs, Ch. 


- BS bOeMtnd_ 

e EO TE DERI LOTR MIIZI, AS, 2 RAWICBME Lad, Ca 4 FBO MNT (RIB 
| READ ANSI BZ. 

‘hgh RADE, VAN ABN ie: C&% Ch. gracile & Ch. minus LORI TIE Ts 30 AUN SARE OO yy 
| 2 SWE Z EKKOM & , BS DAM» ‘5 Ch. vinosum 4 atwSPRlc £S cM < 


EChromatiuns 2 Fi HEA / 


REO | MM OF | R/S 


ck 0 BIC Be DIRK Blin. 


2.94 1.88 1.55 ABSIT £ 0 O72 TE OBE LT 
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Rt ke RII CHG 


7a BK LEDS Ch. weisser ESS) 
Ch. minus KU Ch. vino- te ge B “$ 


PRE ANKBARBELIE Cm ; p 


DBR, Ek, {HOU CR 


Eg Li Chromatium tp 1—5 Chromatium globosum. 6—8 Chromatium minus. 

Ak® ei LTS ERC SO #3 1200 fF 

woo MIC Ch. weissei, Ch. minus, Ch. vinosum KU Ch. globosum (tREDIZAFCHS Z Chro- 

matium CH5o Os hates 
Summary 


To the morphological diagnosis of four strains of Chromatium gathered in Japan must be 
added three following signs, and besides is recognised the existence of sharp morphological dis- 
tinction between these strains: 1) The color of colonies, of culture medium and of cells is 
characteristic of each Chromatium. 2) Each of these four species expresses a metamorphosis 
and its deformed shapes are almost common to these species. 3) These four species may be 
divided into two groups. The one is covered with a thick gelatinous membrane and the other 
with a thin’ membrane. 

Chromatium gracile and Chromatium vinosum are believed to be of one species. 


a a a 


1) M. Miyoshi: Journ. Coll. Se., Imp. Univ. Tokyo, 10, 1893. 2) T. Hama: Journ. Sc., 
Hiroshima Univ. (Botany) 1, 1933. 38) T. Jimbo: Sc. Rpt., Tohoku Imp. Univ. Biolog. 13, 
Japan, 1938. 4) H. Molisch: Pflanzenbiologic in Japan. Jean 1926. 5) #AIG=: Aime, 
61, 1948. 6) ——ffpEeaese. 7) ——AtppPEVHESE, 50, 1936, 54, 1940. 8) ©. B. Van Niel: Arch. 
Mikrobiolog. 3, 1981. 9) ##Hi4=: AAS HERG, 50, 19386, 61, 1948. 
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Tetsu SAKAMURA and Kimiko MAEDA: On the assimilation of 
nitrate-nitrogen by Hansenula anomala. 


wet Fic Bin E37: Hansenula anomala ic k SHBBROM LICR T 
Received 19. May, 1949 


The reduction of nitrate by Hansenula anomala which had previously been cultured with 
addition of molybdenum in minute concentration (1x 10-®M), took place more slowly than with- 
out it. Nitrate accumulated as a reduction product in the nitrate culture with molybdenum, 
while-it was not at all or scarcely detected in the —Mo* culture. 

Molybdenum limited the consumption of 


2 ae pH | +Mo > —Mo glucose which was needed by the nitrate 
Accumulation of NO’, jay o> Me reduction and this restrictive action favor- 
: Accumulation Se sari pee a ed rather the growth of the yeast and it 
Accumulation of amide +Mo < —Mo ; : ; : 

: resulted in the increase of the economical 
Consumption of NO’, +Mo < —Mo ; ii 
Consumption of glucose | +Mo < —Mo coefficient. Molybdenum can be regarde 

Growth (NO’;-culture) +Mo > —Mo as a regulator which limits the waste of 
Growth (NH,-culture) 4+Mo = —Mo free energy in the metabolism in this 
Economical coefficient +Mo > —Mo meaning. Such an action of molybdenum 
_ NO-NO’, +Mo < —Mo has not been observed in the culture with 
NTs oe ae ammonium salt. The nitrate reduction 
faecpe-donydregenation : occurred more rapidly in the aerobic con- 

NO’;-culture +Mo <.—Mo dition than‘ th ies Nowensieor 
o e c. e-oxida- 
- NH>;-culture _ +Mo = —Mo re ects : wee 


tion of the reduction products happened. 
5s Among the partial reactions of the nitrate reduction, the dehydrogenation by the yeast cultured — 
- without molybdenum was more active than the yeast with it, but no influence of this metal 
: appeared on the reductase system. Between the cultures with and without molybdenum, 
supplied with nitrate or ammonium salt as nitrogen source, there was a remarkable difference 
in accumulation of amide and ammonia produced from these nitrogen sources. From the 
results obtained in the present investigation it may be concluded that there is a certain 
oxidative reaction after the synthesis of amino acid, which has a far reaching influence on’ the 
‘velocity of the reduction of nitrate and nitrite. As such an oxidative reaction we may pre- 
_ sumably consider a reaction connected with the formation of amide which is regarded to need 
> a supply of free oxygen in several living materials. The above mentioned action of molybdenum 
-_- ggems_ to occur on this assumed reaction, but not on the reductase reaction itself, though. the 
dehydrogenass system is not indifferent to the action of this metal. 

_ The higher the acidity, the more intensely the reductase exceeded the dehydrogenase in the 
action, and vice versa. Urethane did not inhibit the nitrate reduction itself, but had an in- 
__ fluence on the dehydrogenation. When glucose was used as the substrate, the reductive reac- 
tion catalysed by nitrate reductasé was retarded by monoiodo-acetic acid, while the reaction 
depending on nitrate reductase was insensitive to it. Cyanide inhibited the reduction both of 
: nitrate and nitrite, as demonstrated in bacteria by many authors. (Department of Botany, 
_ Faculty of Science, Hokkaido University, Sapporo). 


- * —Mo: Culture without molybdenum. +Mo: Culture with molybdenum. 


J 
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Tetsu SAKAMURA and Etsuzo MATSUZAKI: The oxygen-uptake by 
Hansenula anomala in connection with the nitrogén 
metabolism. 


SiRF Fit + FAS BRS: SSSA ICHH PRD SD Hansenula anomala OPER We 
Received 19. May, 1949. 


In another paper from our laboratory it will be communicated that the nitrate reduction by 


Hansenula anomala occurs more rapidly in the aerobic condition than the anaerobic, and it is_ 


somewhat retarded in the yeast which has been previously cultured with addition of molyb- 
denum in minute concentration (2x10-§ M). Since it seems very probable from the above 
mentioned fact that the nitrate reduction in this organism has to do with any oxidative reac- 
tion, it was aimed in the present work to investigate how is the oxygen-uptake influenced by 
addition of nitrate or other nitrogen sources and what role does molybdenum play on that 
occasion. For the measurement of oxygen-uptake the Warburg manometer was used and its 
rate was expressed by mm} per mg or Qos. Glucose was used as substrate. 

On the ordinary respiration without nitrogen source no remarkable action of molybdenum 
was recognizable. Over a range of pH 5,4~7,8 the oxygen-uptake occurred almost in an equal 
rate, but it increased in the region of less pH. When NaNOs, NaNO, or NHCl in M/5000: 
was applied as nitrogen source, the oxygen-uptake was raised in every cases and this increase 
was more noticeable in the material without molybdenum than with it. The raise of con- 
centration of the nitrogen sources resulted in increase of the oxygen-uptake to a certain 
extent. The increased values are shown in the table, comparing the nitrogen sources each 
other. Yeast material: Without molybdenum. Concentration of nitrogen sources: M/200. 

In the early stage of the measurement the 


oxygen-uptake increased more quickly when Increase of O.-uptake (2) 


Time 
ammonium salt was added, compared with the (minute) | NaNo, NaNO, NHL.Cl 


experiments with nitrate. The values in both 


cage he 25— 85 15 28 23 
cases, however, were averaged as time went by. 91-151 i - = 
It could be proved other non-nitrogenous salts 


157—217 65 —~ > Ser 
that the promotion of the oxygen-uptake was not a3 


caused by any mechanism of the ion absorption. When aspartic acid or glutamic acid, instead 
of glucose, was used as substrate, the oxygen-uptake was almost equal to the endogenous re- 
spiration, and asparagine slightly diminished this respiration. Addition of glucose to these 
organic nitrogenous compounds accelerated the oxygen-uptake, and the increased rates exceeded 
that of the glucose respiration in the same degree as the cases of the inorganic nitrogen. 
sources. The yeast cultured without molybdenum has advantage over the material with it also 
in this respect, and more amide and less ammonia accumulated in the former than the latter. 
The reduction of nitrate and nitrite itself theoretically should not need free oxygen and be 


favored by the anaerobic condition: Morecvar, no re-oxidation of the reduction products was. 


proved to occur in the present yeast material. Therélpre, the above mentioned increase of the 
oxygen-uptake may be due to a certain oxidative reaction after the synthesis of amino acid, 
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BOF A ih: TES RSIIC L SEE ROPT. VI." 


Haruo OKUNO: Electron microscopical study on fine structures of 


diatom frustules VI. 


Coscinodiscus perforatus Ehrenberg var. maizuruensis Okuno, var. nov. (Pl. LI. f. 1) 

Valvis circularis, diametro ca. 834. Areolae 4~6 gonis, ca. 1.5~2 in 10, in lineas radianti- 
bus et obliquas ordinatis. Areolae intrastrialem notata. Area centralis ca. 7 latia. “Areolae 
ad centrum leviter minores, ad marginem visis minores. In microscopium electronem, micro- 
porae in areolae notata. Microporis polygonis, 5~6 in 1“. septata. 

Remarks: The present variety differs from the species by the coarseness of areolae, 1.5~2 
in 10 ,-and by the presence of electron microscopical super fine micropores in areolae. Micro- 
pores are polygonal, irregularly arranged, 5~6 in 1, each with incomplete septae. 

aR ESRI, BIS EA EE 5, TRY 8404, A bSiR AY Te, BALISMIAK 
PI~AFSB, 104 1c 1.5~2 fll, B72 SUISUAWNIRS Zeb, FD UEO 4 OIL-PP/NB, JARO 2 
MEE SIIB, HD E OBS SBAFIENICPEOIFIFAIE LOW C, BRITE ST SHI ECZS. RH 
SARIS ARE LIL, BELOARS & & MO BFL Bue SABO) FLEBLAF Zoe LICL YO Beal 
tS 

Be BRISA. BILTEEIC LC, FLUE GEA 2) CRS CBVDRSRBOMMLZS Le le 
5~6 (HOOABIANITSES. DALTILE OAL 0 O BRBICS L 7c TRS BUNS 9 DIL BH OAS 
BRFLICT 

Hab. Marine. recent. Maizuru Bay, Kyoto Pref. (Okuno, no. m 298-typus, Nov. 1949). 

Coscinodiscus lineatus Ehrenberg (PI. III, f. 2). Hust Kiesel. 1 (1930) p. 892, f. 204; Mills, 
Ind. (1933) p. 483. ’ ’ 

FE EERIE, BMS ELE 5, ER 0~150 4, BGLILIZIEAPBISISAIAK LT, 104 
C805 (AOC RBIICIES:, ROGUE 104 IK 10 A, RICKS 3. 

25 AACR. BI MLC LC, RE GRAS?) CAPER PAB SEV PD FLBEDSS 0, 


10 4 ICR 7 {HOSA BLY PRI Ze L CIES. 
Hab. Marine, fossil. Wakura, Ishikawa Pref. (Okuno, no. 922, Aug. 1942). 


Arachnoidiscus oranatus Ehrenberg (PI. II, f.3). A. Schm. Atlas, pl. 73 (1886) f. 4; Mills, 4 : 


Ind. (1933) p. 201. . . 
EH ESCA, SMR”, RE 150~850 4, BURPAMIIT BOR RURICIES BPIREIS 
BLOBS 2, BELT, 104 ICH 6 HOO RRP) DIAZ IE» 
@e ASR. SIUC LC, AVECRABCE<, TORK YO 2~4 MHOMBCRICTIR 


D £5 CRRA T SCL BSS 
Hab. Marine, recent. Sumoto, Hyogo Pref. (Okuno, no. m56, Aug. 1941). : 
Biddulphia pulchella Gray (Pl. Ill, f. 4). Hust Kiesel. 1 (1980) p. 882, f. 490; Mills, Ind. 


(1932) p. 299. 


HEA EERSTE, AIK ESA BASS. RM 20~150 75 BELLA. GAMBULIZIE | 


* BIZBARMYBSAB IA 3 ee ENT LEM CH Z 
* HG = EAS 
7 ek BEE = TEN COMES 


T Ala i L, FLY BMD /DFLICZO- FAR OAM BILE CHA GM C, a ae a 


x hi iy RM te 62S HB 733-734 H WAI 24 42 7-8 BO 


YS, FS 30~400 4, PABICA RS ATS. HPO BAIT BM, TTL OB ICRFLIS 104 


—, BA6 fie 


BE SB. BILILHGL, 4 MO BRL TOMB VDILOS 2H) DPRK LO CH 
LELOCHS. DALABORMIL, TORFRARLHKBACARTS. 

Hab. Marine, recent. Ago Bay, Mie Pref. (Okuno, no. m 294, Aug. 1947). 

Grammatophora oceanica (Ehrenberg) Grunow (PI. III, f. 5). Hust Kiesel. 2, p. 45, f. 578; 


~ Mills, ind. (1933) p. 816. 


EEA TESTOR, THIBIZIAL. JES 15~150 4, Hh 4~8 4, BU, PRIS TOMES 


oe 1 PRICE 3, BILE 10H Ic 19~24 FI, 


ZA ASR. BIA CITA BILCS 4. FWA ARL ETT oH ch 
& 50° ISO 2 HMC ERE eT. 

Hab. Marine, recent. Suma, Hyogo Pref. (Okuno, no. m290, May 1947). 

Climacosphenia moniligera Ehrenberg (PI. III, f. 6). Hust. Kiesel. 2, p. €9, f. 625; Mills, 


Ind. (1938) p. 409. 


x FER EER ROE, BRR < EITM. ES 120~500 4, HA 15~40 4, VRRIZIEFF LL, 10% 
— CBRBBC 25~30 A, fbEBC 13~20 AR, FRIRIRAIBPSIE 2 fS 0, BIBER LES <A 
‘tSo 


BA HAH. BHIHAIC LC, BP BBICE< , MIAH Tet. 


Hab. Marine, recent. Hamadera, Osaka Pref. (Okuno, no. m 234, Jan. 1948). 
= Fragilaria pinnata Ehrenberg (PI. III, f. 7). Hust. Bacill. (1930) p. 142, f. 141; Mills, Ind. 
(1988) p, 740. 


HR RUA, ES 38~30 4, $B 2~4 4, (BBE, WRRHRIR< 10 Ic# 10~12 K, 


BURG et. MILE. 


RE SOUT. BALL C3 3. ROLES CMC, CRIES ROTI. 


— BELAIRICIEN. BULL 14 COS MOMMIES, W599 6 OBS, BELLIES 


WARES 8~4 BOVE ATA, WOM CRAVE 2 HL ted 


Hab. Fresh water, fossil. Kimobetsu, Hokkaid6é (Okuno, no. 1316, Aug. 1945). 
Stauronieis phoenicenteron Ehrenberg (P1. II, f. 8). Hust Bacill. (1930) p. 255, f. 404; 


Mills, Ind. (1984) p. 1465. 


E tni (1984) p. 1283. 


FORA EERULBUREHE, Asm, SRS T0~825 4, HA 16~53 4, BUREBILIRIN, HRIZ-P-O REL, Hh 


RULERS, HDL RBR ETc LAB, SBE BEIRICIED, Bite Rhee ote, 104 Ic 12~20 
 KEETS. 


MB SOLE. BEALIIRZLIC L CBIR <, BUC 104 I 15~18 ERIS. 
_ Hab. Fresh water, fossil. Yuhuin, Oita Pref. (Okuno, no. 1281, Aug. 1942). 


24 _ Cymbella lanceolata (Ehrenberg) V. Heurck (PI. III, f. 9). Hust Bacill. (1930) p. 364, f. 679; 
: Mills, Ind. (1988) p. 558. 


FRA EERILS AAW, BAP RBOASCHERL, WHI, BS 70~210 x, ti 20~34 4, ‘A 


4 De ULATEBUIK AECHELS D> SPRAEBGBUE TCV 5 URPREBBCL D7, 104 1 9~10 ABIL, Haye 
; TEMES 5 


SER SOUL. BALLS C, BBE AICHE <, BBS 10 IR) 15~17 MENEZ 
Hab. Fresh water, fossil. Arii, Mie Pref. (Okuno, no. 857, Nov. 19384). 


Pinnularia gentilis (Donkin) Cleve (PI. III, f..10). Hust. Bacill. (1930) p. 885, f. 618; Mills, 


- 
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HA HRM, FUR ORIT MICAH 4, ES 140~260 4, HR 22~86 4, Hilt? 
BRS, HUDBULZCAICHRA S . BRL ORO WOR AA Ly RELISH S © WORX 10 4 IE 
6~7 AR, BV BGHIRICTE S20 USB ZEST AHEAD So 

BR SAR. MPO MEIC PIC + FLD ZEAHO ARO KI 60° IC BSMbO 


2 FAME SH EHR fe CIES FB FLRINE AS BENE TH THUG) 6 WOO HS FERRET BL 


Bibic Navicula elegans W. Smith ORM TC 4A L [SISTIEROWEE - HWSO ET 
BOL VMBD PE (MLA CBRT S)o 
Hab. Fresh water, fossil. Yuhuin, Oita Pref. (Okuno, no. 1281, Aug. 1942). 
Didymosphenia fossilis Okuno (Pl. III, f. 11). Japan. Diat. Dep. II, Bot. Mag. Tokyo, 58 
(1944) p: 11, f. 4, a~b. . 
FRA EERUT PEC HORERIBe te L, RS 100~180 v4, HAR 804 “CHA, DOWIT-RBMAWAK 
Kiet, BIE PEN BOE. HLL, Hub 1~8 IHOBRASS 3. VRPLITBENIE te L, 
10 IER) 8 KISS, MHL DIS. 


BF SR, BSLLHSLIC Le, BOG - PB + fais <, BBG 10u Ic 10~18 fj] 


BSo 1 HINO BFILICAT LIB ADREB LS MN Oo EMSS. 
Hab. Fresh water, fossil. Ureshino, Saga Pref. (Okuno, no. 1113, March 1948). 


Nitzschia linearis W. Smith (PI. III, f. 12). Hust Bacill. (1930) p. 409, f. 784; Mills, Ind. | 


(1934) p. 1216. 


J PERE, WEIR SEM L CA, BS 46~180 4, IB 5~6u, FESHUT 104 IC S~18 | 


KS 9, HRD 2 ALPPHRSD.. VANIRUNE y AC CEBMOMN >. HBA. 

BRA SR. BALUITHIIC LC, PRB ERIIBICIES , Bid CHAE LU Bet RB 
(X10 4 ICH 85 WREEL, BIWMEIK 10 4 1 17~19 HOBFLSD SB. 

Hab. Fresh water, recent. Nagano Pref. (Okuno, no. €94, Feb. 1941). 
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CORPS OV CFO RF RII £ OW DIS LIBRE LILKOIU YD CHS, 

1. FRRICIIC LO, TOIPRAAMICHR OCGA UES CHSZ4OL, BHCL VIEL 
WHEE DHMODSZALO tDbSo 

2. Coscinodiscus, Arachnoidiscus, Fragilaria, Pinnularia Bir tC (XAEERSB & sipneste & ORMDS 
BoC, BUMIK ZICH MAAK, BURR, Wohi COMER AL, LOOMS A WIREB & OT 
>So ACADEMIC RPE PBZ LOCH YO, WURBLBGLE AL, Co CHOBRISKALE 


HET So <i 


8. Fragilaria, Pinnularia BLUAO TBE ORBIT COE SRATZ4%DGCHOE, 

4. HAAR O BILL TAT HICH 0, FAMED 4 OIL FATHILC BORA, Fragilaria, 
Pinnularia BETS ClIL, FORTE + BEWANC-PHFLICIELY BGLZGBY DIL, 

5. FUL HEED Coscinoidiscus Be Clk, TARBBINIC ESC 4 PERAK £ OBL RORBGALAGBS Dik. 
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- Table 1. Electron microscopical details of pores of diatom frustules. ; 


5 rs oS & 
WER 2 


: Pore 
Species Frus- ts as 
(Subfamily) tule Type Shape Area, m2! in 10022 Porosity, 
Coscinodiscus polygonal 
perforatus var. Valve| Compound | with minute 5000 6400 27.0 
MAIZUTUENSis datas : 
-(Coscinoidiscoideae) 
| C. lineatus rounded, e 
(Coscinoidiscoideae) f 4 subelliptical sae Li00 ws 
| Arachnoidiscus | . 
8 | ornatus vk, y subpolygonal | - 160000 150 14.0 
| (Stietodiscoideae) 
| Biddulphia pulchella |» y : 
(Biddulphioideae) be Tohedeeeal 500000 ore = 
icropores 01 a eae 
destroyed) (Com. pore) | (Com. pore) pore) 
2 | Grammatophora 
| oceanica v simple | round 14500 980 14.2 
| (Tabellarioideae) ; : : 
So Climacosphenia round, ; 
— 6 | moniligera _ y y subelliptical, 6350 790 = ath cB 
“ae Se -(Licmophorioideae) subpolygonal 
, | Fragilaria pinnata rae 
7 | Gregilaric rs y ’ quadrate 10000 2000 20.0 
2 Stauroneis : 

8 | phoenicenteron y , rounded 25000 280 t= 
sal (Naviculoideae) : ; “s > eh to 
4 Cymbella lanceolata subrect- ey et 
(Gomphocymbelloideae) é e angular one 170 5.1 

Pinnulari tili . sake 
acim y y | round — 7850 1750 13.7 
fn s : bak : ~ 
{ subelliptical, 200000 100 R 
_| (Gomphocymbelloideae) quadrate . a - 
| Niteschia linearis subrect- | / . 30¢ 
| (Nitzschioideae) i f angular ae 1600 Rete 
= 
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Masami SATO: Notes on the eryptogamie flora of Prov. Shansi, North China. 


I. Bryophyta. 
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Pink) 266 A, WAAN18 4) 

feyRIECL: | PaaeRSesk 1-4 RE 
& ff 4: 274-277, 309-315, 354-356, 
1943; 5: 145-148 1943) © 
wsserR: (UGA Me A 1-8 (AA 
WB 10: 1038-1042, 1116-1118, 
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Re 
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sing fe th 
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S foil ae by 33 
; Fy ts 
Th: eee ay FA 
ee =I 
deta 


of 1 fal o-—Fe PES eA AOE O WAAR 2 A 
AReRLEEB ORR Lica -— 2, BRLOMAO=a-— Zz, dk 
Fj OFZ ME OM FG ORDWAY, % ILD DAES, 
RS, AM, BEGLL, ALAA, PK AILELOM, Hath 
BMA ~tIEARIE, 


1942; 11: 68-64, 137-160, 245-250, 327-830, 405-408, 459-499, 1943). 
ANID DER GULAD CP < , BEADS 80 Bh, HARDY 800 BH, FAIS 10 Bh, WERAASKY 20 BE 
IHS 7p DO. CHULERRORI KOGA LAE CePokct \, HWA CHES Bef 2 
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102 ik) HOME RK ORG 4S 733-734 BE WAN 24 4 TSB OE: 


ROMO ADI O BCAA WO FICS Le dURI tel ER 5 HBO BICIE 


tee Binvrc & CHOKRS : is 
ABEL DZICHOTCIt, BYPA— GRAD, Sheer GSED, WLBRE GIKED, SHA Ce 
8D, (AIS 5S - BEWARE GHRED OFRILO—Fi7e) NAHB & PNB AIe 7c HCFC < Rt 


 OBRKRT ZICH S> 


egos. 1. Wee OBS SM 
BURA HOME ESL, SEO OBE 12 B24 MB 28 Hc, TONIC L Bilt 


8 ASENTHS. SBME 8B 8 MCS Sa, COMP 1 HS S- 
a WELLE ORME YO ABC IICWNSE KOH CHS, BUOKOMMNOKT (LARC, 
(2 OBKILT A CAREW OMSEMICIRE SNC, BSA SARC ABC LOT 


a OBA E LTT OR. 
Musci # 8 
1. Aloina brevirostris (Hook, ¢t Grev.) Kdb. 7GiH (70) 
2. Barbula lurida (Hornsch.) Ldb. Haiph (18) 
3. B. rigidula (Hedw.) Mitt. x+%F 727 BRAER (14, 15), Hidh (23), Hey 44), AL 
(62, 61) 
4. Bey pepsin amnicolum C. Mull. #488 (11, 12), EBAY (85) 
SOE me: 2 perminusculum C. Mull. #4—8 (13) . 
6. Bryum lepto-flagellans C. Mull. 22 /$8$i (48) - : 
7. B. pallescens Schleich. #7 HV WRIA ANH (62) 
8B. sp. Hh (20), FARILIERE (4), TitlL (64) 
Rs 9. Cratoneurum filicinum (L.) Roth. syvyyvx=>7 FES (16), Bisse (8), 48h (87), WE 
* a iu (40-43), SeSH (55, 57) 
— --:10.  Dichodontium integrum Sateen sp. nov. 7FiWsa (7) 
«11. Dieranella sp. il (50, 53, 54, 59, 60) 
_ 12. Distichium capillacewm (Sw.) Bryol. eur. 7% vs 47 BEY (0, 56, 58) 


\—~ 


13. Entodon schensianus ©. Mull. 70H (67) . 
14. Fissidens planicaulis Besch. eyrRY UY ay PihlPE (8, 5) 
¥ 15. Funaria hygrometrica (L.) Sibth, ~v a#yay Fiz (9) - “ 
. 3 ; : 16. Gyroweisia shansiensis Sakurai, sp. nov. Fe|L4bBs (46) fe ‘ 
‘s 17. Herpetineurum serratinerve Sakurai, sp. nov. All (49) a 


18, Hygroamblystegium fluviatile (Sw.) Loeske i-¥-f] (26-29, 31-34) Blige (2) 
eee Hymenostylium sinense Sakurai, sp. nov. #44 (17) : 

“ 20. Hyophila*grandiretis Sakurai, Sp. nov. 40H (51) : “ wit 
Ras 21. Hypnum cupressiforme L. >t e <2 FRSYALEE (45) : 
2 ; 22. Platihypnidium rusciforme (Neck.) FI. y 7 A cEry RFRA (80), BiMeR (I, 4) x 

23. Scorpidiwm scorpioides (L.) Limpr. 2¢4f (36, 65) 
_ 24. Sinocalliergon Satoi Sakurai, gen. et sp. nov. Wi-Fi (24, 25) 
2. ~Thuidiwm subglaucinum Card. +4797 Far ==BGR (56), BREE (66, 71) 
_ 26. Tortella eroso-dentata Sakurai, sp. nov. fete (69), Feil (21, 22) 
; - Tortula Satoi Sakurai, sp. nov. 345 (38, 39) 


ial 
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22. Venturiella sinense C. Mull. e+? >t a> HAA (19) 


Hepaticae & +5 


1. Conocephalus supradecompositus Steph, EXY+ ar TBH (PEAR) 
2. Marchantia polymorpha L. ¥=23 AGMA (63) 
3. Riccia Satoi 8. Hattori, sp. nov. YRYY+ay TRAE (72) 


ERSMLEAM, WBKOSV WHE URAMIC LOT, SUOMAMBUIT LTHE LU EHS 
(XE POR, DHSDSITHM LORB-EABRIC 4 P72 DRESSER LTERAS theeeeELle og et 
BE, FCEAIEA LHACHOG TC LET, BEDE L< ROFL SADR s EB 
Do WER HMC, Fl TRESS © LOWREOMIKHIC LET SRA CHOKR. 

HB 727K PRED FAIRE Z ASR oO (SHE tL COR, WFR OO ORY 
PROS OFEH CABS LV BAKE SZ DPD TUS, COAT APE ORE CARES HEA 
HCH ORES FAL COWKR GC, RIB MS eV) CORSA OM ere Ar Heim LOT 
FG So & Die DVRS BORA & D BURT SB ARALD DS TEU D> EAU SHILA 2 KILD> Y 


DNN CH. ARCATA ROMRRE OM ICS bi, PROBE RIRRORICBAL ¢ke HM - 


WUC. 

aiatrs A, BP SIRM 174 5 1 AOS S ORT OALRILHY 80 9B GC, WILK (EA CHSOG IK 
FEI BB ORES DED SHE L CW ZORA AR, COMME HRT SEM IL DRY xT 7 = (Chara 
fragilis Desv.) ‘GORD, CHCBU CHE ROKPRAASIT Sik, LORAICEUEELLOR SE 
WLU Hygroamblystegium fluviatile Loeske, Platihypnidium rusciforme F1., Sinocalliergon 
Satoi Sakurai D 3 HCO, MO 2 PAlLHMM Me kPAE LCL << MONTHSZLOCSESLA, BR 
BOL ONBMMCE SZ. epee vy Vv 27 (Hedwigia) © 7-2 > B (Fontinalis) 040 
DBirwmPeBOtTk BLES, BC HMESkpok. 


SOMO Fis ADG OUR S BH EBA TH WS Ae ARENA CS Bo HERE OTE 


WARE TTC & APE 1 RIE YOY OCH ANS AWE HF OTH Bo MARIN 28H OTK PE 
#) 50 HEC, FABORMS Citi CHK. 

EERO 7k PRE Ole) ERA TILA C, HERE AMIZMOR CY BOR, 
DOIG LAGE CHAREBAIL 6 FEC, WITHIN 4 BOK Hygroamblystegium fluviatile Loeske & 
Platihypnidium rusciforme Fl. Offl<, 27 kY IY ry (Fissidens planicaulis Besch) 3 yy 
Kx (Cratoneurum filicinum Roth) ~~ Xv 327 (Funaria hygrometrica Sibth.) 325% 0, 

Icke Dichodontium integrum Sakurai 23% 4, WET PIC LER T TUTEDIC RR ARN CIES SBS, 
JRTEHREC BA LC (RIESE BE CIE % ES 5 BHOSIDARS » 

Bae LC fHla 3 HC, Pi Aro dah D VLA Cfhie EAYVV TT (Conocephalus suprade- 
compisitus Steph.), JEABOA HEDE' CER Le = a (Marchantia polymorpha L.) & SRE VE 
EVE SIC PM PEPE THE CHB bY a> (Riccia Satoi S. Hattori) 2+ OEBCS 

YEIR 3000 KPA SARA OWTEE % RK CMF SHEL OCHOA, BESMOAM CE 7 
uty (Andreaea Fauriei Besch.) 77 POR UMPMEORGS, RPOAMOMAICIFLES 3 4 OIC MF L 
CHORD, BICHohnrpok., RLivyv x27 (Cratoneurum filicinum Roth) 2a RLEBE CS 
GETS & LISP AROSE < , EECA ODACLEMTIOCHSA, (hOHW LACM CHARS 
FRY ROME S EULER CHR CS CK. 

AICTE LICE TIRIIFAOBUE, NERA © iCe BIR 5 TRV 

(LITA AEE AB HT EB) 


0d hi 1) Be RE HH 89h 62 $8 7383—734 BE Wn 2442 T—S8 A 


: x Ea 
oea-: l ww A OO Ke BK 
Kyiiti SAKURAI: “Musei of Prov. Shansi, North China. 


Sse PETA SED PREC ADE LR AW 80 Ee Be LRA, KORE 
24 Ki 28 MORALE DI. 
Fissidentaceae RYU wr Bs 
1) Fissidens planicaulis Besch.- iYRYIYIT 
(eeu) RH (8, 5), AKHICAEY, x 
(45) BARBOM I. 
Diirichaceae uy ar 
2) Distichium capillacewm (Sw.) Bryol. eur. 7*¥vy ar 
Cah] SERS (50, 56, 58) 
(48) BOW, ARK, BARRO LL. 
Dicranaceae yY IK aT 
1) Dichondontium integrum Sakurai, sp. nov. (Fig. 1) 
Planta mediocris, caespitosa, caespitibus densis, superne viridibus, intus rubello-fuscescentibus, 
‘mollibus. Caulis 1.5cm_altus, simplex vel divisus, paulum: fusco-rhizoideus. Folia in siccitate 


- incurvata, madore erectopatentia, e basi plus minus subvaginantia, lanceolato-lingulata, sub- 
; acuta vel obtuse attenuata, subundulatula, basi anguste recurvata, usque ad 8 mm longa, 0.5 mm 
lata; costa distincta, sub apice evanida, dorso carinata, mamillosula ; cellulis rotundato-quadratis, 


f- : _ chlorophyllosis, mamillosis, obscuris, basin versus rectangularibus, péllucidis. Caetera deest. 


«CHD IB (7—typus !) 7 AES, . 

URC FACE 7c L. AKO D. olympicum Ren. et Card. CEPI. 
es 2) Dicranella sp. (sterile) ; 
ss CB SSG. (50, 538, 54, 49, 60) 

Pottiaceae tu ky a7F 

“ » Aloina brevirostris (Hook. et Grev.) Kdb. (Fig. 2) 
«BHD Se —7G 1. (70) 

— Urtil EU. 
2) Gyroweisia shansiensis Sakurai, sp. nov. (Fig. 3) 
Planta pulvinata, pulvinis atratis, rigidis, grimmiaeformibus. Caulis perbrevis, tantum 2mm 
a 3 altus, simplex, laxe foliosus. Folia sicca adpressa, humida, erecto-patentia, atrata vel fortius 
-juteo-viridis, interiora e basi lanceolata, obtusa, concaviuscula, marginibus infra medio incur- 
_ vatis; folia superiora distinctissime concava, obtusissima, holoincurvata ; costa indistincta, infra 
medio attingens; cellulis in toto nigro-obscuris, in medio folli rotundato-oblongis, minutissime 
- mamillosis, basin versus dilute obscuris, rectangularibus. Sterilis. 

Cees] ERLE (46—typus!) : 
CBO LHBEO G. yunnanensis Broth. & (t#2%% Bic, | 

3) Hymenostyllum sinense Sakurai, sp. nov. (Fig. 4) 

Planta tenella, cacspitosa, caespitibus densis, fuscescentibus. Caulis erectus, divisus, innova- 
tionus, infima paulum rhizoideus. Folia sicca contracta, madore erecto-patentia, longe lanceo- 
lata, acuta, superne plus minus undulatula, marginibus minutissime mamillose denticulatis, 


dad EN 
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usque ad Imm longa, 0.8mm lata; costa valida, carinata, continua, levis; cellulis in medio 
folii rotundato-quadratis, dense mamillosis, obscuris, basin versus breve rectangularibus, hyalinis, 
emamillosis. Castera desiderantur. 

Cah] Basal (17—typus !) 

C0 4A. curvirostre (Ehrh.) Ldb. IC3EW+4 4 BEES SBR ICES ct, Mier s 7B OL 
SC CHANTS 6 

4) Barbula rigidula (Hedw.) Mitt. (Fig. 5) xFAF PIT 

Cae) Base (14, 15), Bah (23), Waeilj (44), SB EEAR—7GM (62, 7AM (61) 

Carts] TY, BAS EBL. 

5) Barbula luwrida (Hornsch.) Ldb. (Fig. ©) 

Cae) Saph—saeeya 1s) 

Cath] EUS 

6) Myophila grandiretis Sakurai, sp. nov. (Fig. 17) 

Hyophila Hhrenbergiit (Lorentz) Moenck. affinis. Planta mediocris, caespitosa, caespitibus 
densis, superne atro-viridibus, intus faseescentibus, mollibus. Caulis 1.5cm altus, simplex vel 
divisus, densissime foliosus, infra medio fusco-tomentosus. Folia in siocitate incurvata, madore 
erecto-patentia, e basi ssmivaginante, lanceolato-linearia, obtuse attenuata, marginibus mamillose 


crenulatis,eusque ad 2.5~8.0 mm longa, 0.5mm lata; costa valida, subcontinua, levis; cellulis 


in medio folli irregulariter rotundato-quadratis, grandbu, laxis, distinctissime chlorophyllosis, 


mamillosis, in pars s@mivaginante pellucidis, rectangularibus. Folia perigonialia ovata, obtuse 


, 
attenuata. Bracteae perichactil intimae alte vaginantes, subito attenuatae; costa subcontinua. | 


Vaginula cylindrica. Seta lutea, levis, 5mm alta. Theca decidua, non visa. 

Cath) = SsRe—Al (561—typus !) 

CE ERYMNI Ca ROMA Hite MW. Ehrenbergit (Lorentz) Moenck |Z3EMTS 4 mBAI 
LCHL, BEMSES ¢ EMEP ET. 

7) Tortella eroso-dentata Sakurai, sp. nov. (Fig. 8) 

Terricola; planta caespitosa, caespitibus laxis, dilute fuscescentibus, mollibus. Caulis humilis, 
tantum 3mm altus, simplex, superne conferte foliosus. Folia sicca crispata, madida spathulato- 
linearia, marginibus undulatulis, eroso-dentatis, usque ad 3.0~3.5 mm longa, 0.5 mm lata; costa 
valida, continua vel breve excedente, aequicolor; cellulis in medio folli rotundato-puadratis, 
densissimis, obscuris, mamillosis, basin versus laxioribus, hyalinis. Seta 1.2cm alta, tenui. 
Theca erecta, cylindrica, 2mm longa, aetate plicata. Operculum longe rostratum. Peristo- 


mium fulvum, filiforme, rectum, minutissime papillosum. Annulus deciduus bicellularis. Sporii 


_ papillosi. 


Ch] 7A Bea (69—typus !), Henk (21, 22) 

C80 SECSSRe AT. 

8) Tortula (Eutortula) Satoi Sakurai, sp. nov. (Fig. 9) 

Planta pulvinata, pulvinis subdensis, sordide flavescentibus, opacis. Caulis 8mm altus, superne 
conferte foliosus, inferne paulum radiculosus, non tomentosus. Foli alate spathulata, subobtusa, 
mollia, dilabentia, marginibus in medio recurvatis, non incrassatis, usque ad 2mm longa, 0.6mm 
lata; costa valida, excedente, apice curvatula, subhyalina, sed levis; cellulis in medio folii 
rotundatis, quadratis, incrassatis, obscuris, mamillosis. Seta 1cm alta. Theca anguste cylindrica, 
usque ad 2mm longa, tubus altus, peristomium convolutum, densissime papillosum. 
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Fig. 1. Dichodontium integrum Sak. (A. Planta sterilis, x1; B. Folia caulina, x 15). x 
Fig. 2. Aloina brevirostris Kdb. (A. Planta fertilis, x1; B. Folium sup., x6; C. z ay 
inf., x6). : a 
Fig. 8. Gyroweisia shansiensis Sak. (A. Planta sterilis, x8; B. Foliuminf., x15; “il 
C. Folium sup., x15). ae Se 
Fig. 4. Hymenostyliuwm sinense Sak. (A. Planta sterilis, x1; B. Folium caulinum, = 
x 20). Se 7h a 
Fig. 5. Barbula rigidula (Hedw.) Mitt. (Folium caulinum, x 20). a 
Fig. €. Barbula lurida Lab. (Folium caulinum, ’ x 20). re. 
Fig. 7. Hyophila grandiretis Sak. (A. Planta sterilis, x1; B. Folium Rs in 
x15; C. Folio perigonialia, vergr.; D. Bract, perich. int., x15). ; vee 
Fig. 8. Tortella eroso-dentata Sak. (A. Planta fertilis, x1; B. Sporangia, vergr. tai a 
C. Folium caulinum,’ x 15). Si) a 
Fig. 9. Tortula Satoi Sak. (A. Planta fertilis, x1; B. Folium, x15; C. Sporangia, — = 
vergr.). 
Fig. 10. Herpetineurum serratinerve Sak. (A. Folium caulinum, x15; Se Apex 
folli, vergr.). F ot : 


ee 11. Sinocalliergon Satoi Sak. (A. Folia caulina, x15; B. Planta manned oh he ey 
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cra Jat RIN (88, 39—typus !) om 
CHO ERUBED T. canescens (Bruch.) Mont. |C3EekO Mr YO. J oe 
Funariaceae AV RY PTE : 
1) Funaria hygrometrica (L.) Sibth, ~v7 xy a7 
Ce) BinHe (9) % 
i Cri] ArTteR. 
' Bryaceae vo rR 
§ 1) Bryum pallescens Schleich. +4 AU WRIT 
“a CoEHW) FU, (62) | 
a (r45] TRU, AER, AASB BBR IEASO UH, 
aa 2) Bryum lepto-flagellans C. Mull. 
3 CHE] BEBE (48) 
Carp] BEE. 
4 2) Bryum sp. 
S (veHh] Fig (20), RRNA (47), 79H (64) 
E. : 
Erpodiaceae EF), rt DFR 


ia 


1) Venturiella sinense C. Mill. ERD >E aT. 
Cae) ba di—sgnyyeyire (19) 
Crt] BAP EASE. 
Thuidiaceae VIF Dr 
1) Thuidium subglaucinum Card. ART IYI TF ar 


me a 


Z Cb) BP 6), BRE (€¢, T) 
2 (ai) 
a 2) Herpetineurum serratinerve Sakurai, sp. nov. Ba 
4 Terricola vel eupicola. Laxiuscule caespitosum. Caulis 1.5cm altus, superne dense foliosus. 
4 Folia caulina ovato-oblonga, usque ad 2mm longa, 0.8mm lata, concaviuscula, supra medio = 
a = argute serrata ; costa crassiuscula, basi rubiginosa, excurrente, unicuspe, dorso superne serrata ; fe : 
;: cellulis irregulariter rotundato-quadratis, pellucidis. Caetera desunt. 
A Cash) SB 49) “<= 
: _ CRBO DTT LeRICeES 9. ee 
5 Amblystegiaceae VF aR rae 
a 1) Cratonerum filicinum (L.) Roth. 2yyv Rar 
4 (Cet) RAE 16), See (©), ARii (87), Fee] (40—43), SeuRse (55, 57) 

GFE] OH, IDK, ABH EB ALGER 

-. a 2) Aygroamblystegium fiwviatile (Sw.) Loeske. 
BH] WEF (@26—29, 31—34), ARISES 
%5 Crt6] BO (Hizk'P). 
a i 3) Platihypnidium rusciforme (Neck.) Fleisch. 7 7t 27 
EH] FEN GO), BBE, 4) 


(76) BO, JK, BAER BORE. 
_ 4) Scorpidium scorpioides (L.) Limpr. | 
GBH] ABE -2R GB 86, 65) 

«FH BH 


har, 


“408 i iy eM BO 62 & ai 788784 BR aR 


ay 


ca d : 
ae a : $ 


~ 


5). ‘Sinocalliergon Satoi Sakurai, gen. et sp. nov. (Fig. 11). 
Planta speciosa, caespitosa, caespitibus densis, superne viridibus, intus Sirataniees: mollihes® 


opacis. Caulis 5 cm altus, divisus, dense foliosus, cum foliis 2mm latus. Folia sicca imbricata, 
- superne incurvata, madore erecto-patentia, e basi haud decurrentia, ovato-lingulata vel ovato-— 
mi spathulata, obtusa, usque ad 8mm longa, 0.5mm lata, integra, “plus minus undulatula; ‘costa, 
ad apicem attingens, levis ; lamina chlorophyllosa, cellulis in medio folii quadratis vel quadrato- 
rectangularibus, pellucidis, basin versus rectangularibus alaribus non diversis, non coloratis. — 


GEHL WTI (24, 25—typus !) hres. | i 
«CB Calliergon KIERO —PIBIe 0  COnERX () PATTIE. (2) ONBIEBIRS Ze aH, 

: memeEit. @ RUHL, 1) RATELT. 6) IME nia 
Brachytheciaceae EYY a7 : 

vi ae Brachythecium amnicolum C. Mull. 

CHRD] BUA BBE C1, 12), ABS (25) “ft 2 
: cra iH, ~ ; ; 
2) Brachythecium perminusculum C. Mull. + 


CEH) BORE EEBA (13) 


G3 WH 
ere Entodontaceae Y 7 aR . 
i Entoden schensianus C Mill | tia . 5 
Fi CS] BLL (67) i fa 
«As a, | | ea wir 
re Be. ah ' Hypnaceae rt DIF} , ae 
=f Hypnum cupressiforme L. >t a7 Sth peR' (PS od 


GAB SERRA Cs) 
Ea PH) BR, tek, BRHEB. 
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Bk HB Bie Met PSHE A = EO FA 
Sinsuke HATTORI: A new species of Riccia found in Prov. Shansi, North China. 


SCRTEGE BATE Y + 27 BOBBY LIE LIN, CUCL CLP UP eIGA 
SE CRAR LI Riccia sp. LRG SNE KOMBETAB SHR. 

PRISE © (IRIE: ORRICK LIUL, ARULHUAM OMI YEN SZ MNOS 
BO CHR LE HOWAD EI CE CPL? 27 ROME fils A Fee 
LCHCEL, ZEIRFIC(SRRRA PEL, WMA OVE Ca Retell 
Veer 5 ss 

AFLILIEAREN SILT Z Riccia Balansa Steph. IATL OCH 
So REREMSLCH PV VE TTL BAtacrcleé. 


Riccia Safoi S. Hattori, sp. nov. (Fig. 1). Fig. 1. # hyve ae 
Dioica videtur ; parva, virens sicca flaccida, ochracea. Thallus (Riccia Satoi S. Hattcri). 


unibifureatus, radiatus, radio ca. 6mm longo, lobis discretis, 2) 6. Spore (x 240). 

ce, d. Thalli sectio trans- 
versalis (x 21). 

oribus, subtruncatis vel obtusis, antice planis vel convexis; sectio a, b: fds (x 240). 


oblongo-linearibus, 0.45~0.55mm latis, apice plus minus angusti- 


thalli parum latior vel subaequilata quam alta, postice plana, ee STR 7 Bic TT Nace 
ubique dense radicellosa, radicellis pro planta longioribus, pallidis, 

numerosis, lateribus truncatis, angulis subrectis, obtusis; ccsta humillima; stratum anticum. 
plus minus cavernosum, 5-plo altius, cavernis angustis, saepius subnullis. Squamae posticae 


ignotae. Sporae 50 in diametro, castaneae, creberrime lamellatae, lamellis irregulariter 


furcatis, vermicuralibus,. radiariter dispositis, ala angusta, 8~4 lata, minutissime crenata. — 


Reliqua desunt. 

Nom. Jap. Sato-ukigoke. 

Hab. in China: Prov. Shansi ({L44, HAGE APIECE, Lae] No. 72, ioe van 

A Ricciae Balansae Steph., specie proxima, differt thallo parum laticre vel subaequilato quam. 
alto, marginibus truncatis, non ccstam superantibus, cavernis angustis vel subnullis, sporis 
irregulariter lamellatis, lamellis creberrimis, vix ad retem confluentibus. 


* ARAM: AREY + = 7 Pea (AP eRe 14, 188-148, 1943). 
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ILPCUEMEAP RICO C* GED a 


Tomomichi YANAGITA, Tsutomu SASA and Yuji MORIMURA: 
The development of bacterial nesistance to antibacterial substances. 


ROGUE De BAT SEC Me eee LCD Sk, CORREO SMT OM 2 

CM CBE LV PEM TICES C LILLIE LEB SN SHEE SZ. CAC “Hie 7? XE ACs 
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Kyuichi SAKURAI: Classification of the genus Plagiothecium in East Asia. 


1925 4@ v. F. Brotherus BUN O48 Pfi.-Fam. (Musci) CHAPEL LUCTHKO 19 HEH ot 


GREY, 
Plagiothecium Roseanum (Hamp.) Br. eur. var. orthodon—Fl. squamatum Bro'h.— 
Pl. pallidum Okam—PIl. silvaticum (Huds.) Br. eur. —Pl. nemorale (Mitt.) Jaeg. 


Pl. tosaense Broth.—Pl. delicatulum Broth—Pl. longisetwm Ldb.—Pl. denticulatum — 


(L.) Br. eur.—Pl. neckeroideum Br. eur. var. sikkimense Card.—Pl. splendens Schimp. 
—Pl. Matsumurae Okam.—Pl. turgescens Broth—Pl. Kuroiwae Broth—Pl. insigne 


Card.—Pl. obtusissimum Broth—Pl. aomoriense Besch.— Pl. platycladum (Card.) Broth. : 


—Pl. levigatum Schimp. 

ZOBMLAAMB+ LItseic tc Revue Bryologique (192€) ic Pl. piloswm Broth. et 
Yasuda & Pl. formosicum Broth. et Yasuda O—#ffh,L Pl. Yasudae Broth. % #324 
b, TILE D4 Cardot (& Mousses rouveilles du Japon et Corée (1912) CXAOMEBIL 
ORE BCE S & —CTT OPN ie SLM IC C CORRES STL RHO LOSBLS 

Pl. neckeroideum var. angustifoliwm Card.—Pl. splendens var. breviramewm Card. 
—Pl. splendens var. minus Card.—PIl. silvaticwm var. lati folium Card.—Pl. silvaticwm 
var. rhynchostegioides Card.—Pl. silvaticum var. pseudo-Roseanum Card. —Pl. Rosea- 


num var. japonicum Card.—Pl. Roseanum var. julacewm Card pi pseudo-lactum. ia 


var. japonicum Card. 


SRI HekO H. Reimers £33F(c-Cc Eot. Jahrbiicher Bd. LXIV coke rane ese : 


wo, 
Pl. nikkoense Rms. et Sak.—Pl. Sakurait Rms. 


4 OBE AAR LICHIEICH DXAOMAPMMRAART & FOMMEMEET YO. 


Pl. rhizophyllum Sak. (No. 548) Pl. javense Fl. (No. 570) 

Pl. neglectum Moenck. (No. 548) Pl. saxicola Sak. (No. 570) 

Fi. tokioense Sak. (No. 594) Pl. tokioense var. vestitum Sak. (No. 594). 

Pl. Kanedae Sak. (No. 594) Pl. Shinii Sak. (No. 653) Altea 


Pl. kelungense (Card.) Rms. et Sak. (No. 641) 
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2 a eae | 3 | 
‘ Plagiothecium japonicum Sak. n. sp. (Fig. 1). 
Syn. Pl. sylvaticum var. latifolium Card. i as 
Pl. sylvaticum var. rhynchostegiodes Card. ? ' 
Autoicum. Robustum, valde variabile, cacspitcsum, caespitibus laxis, dilute luteo-viridibus, in 
: a siccitate lutco-brunneis, opacis. Caulis fertilis subjulaceus, suberectus, 2-8cm longus, simplex 
vel paulum ramosus, ramis dense foliosis, complanatis, obtusis, infra 2 cm longis, caulis sterilis 
_ _ repens, valde complanate foliosis. Folia caulina madida patentia. lateralia asymmetrica, e basi 
hi _ constricta, inconstante anguste decurrentia, 
oe ~ Tate ovato-oblonga vel longe triangulato- 
i ovata, breviter acuminata, acuta, marginibus 
_ integris, apice parce serratis, infra m<dio 
inconstante angusterecurvis, usque ad 2-3 mm 
: longa, 1-1,5mm lata, concaviuscula; nervo 
Ss “Difurcato, distincto, cruribus inaequalibus, 
infra medio folii evanido, polymorpho. 
be. Cellulis laxis, lineari-rhomboideus 120-150~ 


15-17, basilaribus oblongis, alaribus haud 4 
diversis. Seta 3-4em alta, tenui, flexuosula, Fig. 1. Pl. japonicum Sak. 4 
: rubra. ‘Theca cylindrica, 2-2,5mm_ longa, A. 26x 

ma, 2mm lata, curvatula, sicca sub ore con- . B. 3£38x 10 
st tricta. Operculum conicum. Calyptra cucullata, cinerea, apice fusca. Peristomium duplex. 4 
ostomii dentes basi connati, lanceolati, linea media flexuosa, strato dorsali basi transverse 4 
triatulo, superne hyalino, minutissime papilloso, strato ventrali bene evoluto; endostomium ™ 
um, processus dentium lanceolatus, aequialtus, carinatus, in carina anguste rimosus, minute 
Spori virides, levi 
Kiushiu: Prov. Satsuma, Insula Sakurajima (Leg. 
a B T. Shin Typus in Herb. K. Sakurai No. 16336, 1€323, = <a 
1€334 May 26, 1949). +a 
Honshiu: Prov. Sagami, mt. Tanzawa tg. Ke 
Sakurai Typus 11991 Aug. 1984). B as 
N.B. Honsiu, Sikoku, Kiusiu coos éominrtnts, ; 
valde polymorphis. ne % 
Plagiothecium Maedae Sak. sp. nov. (Fig. 2). i & 
Robustum pro genere, caespitosum, caespitibus laxis, | 3 


viridibus, haud nitidis. Caulis primarius elongatus, 
repens, prostratus, 4cem longus, parce radiculosus, 
ip. 83° PIC Mixedne Sak. ramosus, ramis suberectis, valde complanate foliosis, sis 
Ate Boy x3 _ cum folilis 8mm latis.’ Folia patentia, lateralia 
B. 2€3£x 10 asymmetrica, subdecurrentia, e basi constricte cor- . 4 


' 


- tincte 1-2 transverse rugulosa, marginibus 


‘liter bifurcata, tenui, ad 1/5 folii producta ; 
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_dato-ovata, subito brevissime acuta, concaviuscula, superne 2-3 transvers> sulcata usque ad 


2,5mm longa, 1,2mm lata, marginibus erectis, apice argute denticuspis. Costa tenuiter 
bifurcata, infra 1/8 folli evanida, variabilis.. Cellulis in medio folii anguste lin-aribus, flexuo- 
sulis, 1:10, basin versus laxioribus, alaribus hyalinis, elongatis vel subquadratis, obscure 
limitatis.\ Cactera desunt. 

Honshiu: Prov. Musashi, Chichibu (Leg. T. Maeda Typus in Herb. K. Sakurai No. 1€321 
Aug. 1949). 

N.B. Saepe infra apicem folii ventralis numerose fusco-rhizoidéis. forma rhizoideum Sak. 
f. nov. j 

Plagiothecium Ikegamii Sak. n. sp. (Fig. 8). Planta mediocris, caespitosa, caespitibus laxis, 

= superne viridibus, intus decoloratis, mollibus, nitidiusculis. Caulis 

primarius repens, 4-5cm longus, inferne paulum radiculosus, 
plerumque simplex, rarius ramosus, valde complanate et laxi- 
uscule foliosus, cum foliis 8-4mm latis. Folia in parte viri- 
dibus in siccitate undulatula, saepe subreflexa, madore e basi 
constricte latissime ovato-oblonga vel ovata, subito anguste 
acuminata, acutiuscula, concava, erecta, apice tantum serrata, 
ca. 2mm longa, 1,5mm lata, anguste decurrentia. Nervo in- 
aequaliter bifurcato, tenui, ad 1/3 folii producto. Lamina valde 


papyracea, pellucidissima, paulum chlorophyllosa. Primordial- 

Fig. 8. Pl. Ikegamii Sak. schlauch non visa, indistincte transverse rugulosa; cellulis 
A. #%x4 apicalibus rhomboideis, in medio folli lineari-rhomboideis, 5:1, 
B. 33x10 / basin versus laxioribus, alaribus haud diversis. Sterile. 


Honshiu: Prov. Etigo, mt. Renge, ad terram ca. 2200m. (Leg. Y. Ikegami Typus in Herb. 


K. Sakurai No. 1€866 Aug. 1949). Prov. Shinano, mt. Shirouma, 2500m (Leg. N. Takaki in Tae 


Herb. K. Sakurai No. 1€368 Aug. 1949). 


Plagiothecium sadoense Sak. n. sp. (Fig. 4). Robustum pro genere, caespitosum, caespiti- 


bus, laxiusculis, lutescentibus, turgescentibus, mollibus, haud nitidis. Caulis 4-5cm longus, 


complanate subjulaceus, simplex vel paulum ramosus, apice obtusus vel incurvatus, cum foliis. 
8mm latus. Folia caulina e basi truncata 
haud decurrentia, late ovata vel ovato-oblonga, 
subito breve acuminata, subacuta, usque ad 


8mm longa, 1,2-1,5 mm lata, concava, indis- 


erectis, in toto integerrimis. Costa aequa 


cellulis in medio folii anguste linealibus, apice ‘= 


rhomboideis, basilaribus laxioribus, alaribus Fig. 4. Pl. sadoense Sak, 


: : : A. 2)¢x4 
lum subquadratis, paucis, chlorophyllosis. 
pe ones ao B. #3©x 10 


Caetera desunt. 
Honshiu: Insula Sado, Hatano (Leg. Y. Ikegami Typus in Herb. K. Sakurai No. 18336 April — 
1232), 
Plagiothecium Otii Sak. n. sp. (Fig. 5). Planta robusta pro genere, caespitosa, caespitibus 


ee" superne viridibus, intus fuscescentibus, mollibus, nitidiusculis. Caulis fertilis suberectus 
ae vel ultra altus, infra medio denudatus, paulum ramosus, 
- yamis 1-1,5em longis, complanate foliosis, apice obtusis, 
rarius caudiformiter attenuatis, cum foliis 2,5mm latis. Folia 
 caulina lateralia subasymmetrica, e basi bene decurrentia, con- 
; stricte latissime ovata vel ovato-oblonga, subito breviuscule 
acuta deinde curvatula, distincte concava, superne indistincte - 
1 transverse rugulosa, usque ad 8mm longa, 1,5-1,7mm lata; 
_ marginibus infra medio anguste recurvis, apice inconstente ser- 
ratis. Costa crassa, bifurcata, cruribus inaequalibus, ad medio 
folii evanida, valde variabilis. Cellulis in medio folii anguste 
rhomboideis, 5:1, basin versus laxioribus, alaribus haud diversis. 
‘Seta 4cm alta, subcrassa, inferne rubra. Theca suberecta, 
S oblonga, 8mm longa, sicca striata. Bract. perichaetii internae 
Henge vaginante, subito breve attenuatae, obsoleti-nerviae. 
Sikoku : Prov. Iyo, Mt. Ishizuti (Leg. K. Oti Typus in. Herb. 
K. Sakurai No. 1¢8¢0 Aug. 1949). Fig. 5. Pl. Otii Sak. 
Plagiothecium Doiit Sak. n. sp. (Fig. 6). Ad ligna AES A. 2x4 
Planta tenella, caespitosa, caespitibus laxis, lutesceritibus, sub- B. ¥3¢x10 


nitidis. -Caulis repens, 1-1,5cm longus, valde complanate foliosus, apice obtusus, rarius caudi- 
formiter attenuatus, breviuscule ramosus. Folia in. madore patula vel patentia, lateralia 
asymmetrica, ovata vel ovato-oblonga, subsensim attenuata, acuta, 
Subdecurrentia, usque ad 1,5mm longa, 0,5mm lata, concaviuscula, 
superne indistincte transverse 1ugulosa, erecta, tantum apice inte- 
gerrima. Nervo tenui bifurcato, ad 1/5 folii producto. Cellulis in 
medio folii anguste linearibus, dorso papillose exstantibus, basin versus 
A laxioribus, alaribus paulum diversis, hyalinis. Seta 1,5cem alta, tenui, 
jrferne rubra, sicca flexuosula. Theca cylindrica. Operculum rostra- 


tum. Bract. perichaetii internae ovato-lanceolatae, hyalinae, basi aureo- 
g. 6. Pl. Doii Sak. 

A. 2x4 
a3. ere x10 


fuscae, nervo obsoleto-bifurcato. 
Kiushiu: Prov. Ohsumi, Uchinoura (Leg. Y. Doi Typus in Herb. 
K. Sakurai No. 2288 March ae 


- densissime cacspitosa, caespitibus dilute ated opacis, rmellibad Caulis 4-5 cm longus, 
-_sepens, paulum ramosus, ramis 1-2em longis, valde complanate foliosis. Folia caulina ovato- 
‘oblonga, apice obtusa vel subacuta, concaviuscula, 2-8 transverse rugulosa. \ Lamina pellucida, 


Me oterpr ge b.7.3 : : 
-numerosissima, perminuta, lineares, 1-8 cellulares. Sterile. 


da an. 193¢). 


-Plagiothecium splendens Schimp. var. punctulatum Sak. var. nov. (Pl. punctulatum Sak. 3) 


F Pemnses} (Fig. 7). Robustiusculum, dense caespitosum, caespitibus luteo-viridibus, opacis. -Caulis 


complanate subjulaceus, 38cm longus, dense foliosus. Folia uno latere decurrentia, e basi con- 
= ‘ : : i 


cellulis linearibus, alaribus quadratis, hyalinis. Costa bifurcata, ad 1/5 folii evanida. Paraphyllia - 


3 Kiushiu : Prov. Higo, Kudaragi-mura (Leg. H- Kaneda Typus in Herb. K. Sakurai No. 7537 


Pyar ; 
SNE Wena 
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stricte late ovata vel ovato-oblonga, brevissime subacuta, concavius- 
cula, bi-transvers2 rugulosa, usque ad 2mm longa, 1mm lata. Costa 
bifurcata, ad 1/5 folii producta. Lamina pellucida, cellulis in medio 
folii anguste linearibus, distinctissime punctualiforme papillose ex- 
stantibus, alaribus paulum subquadratis, hyalinis. Seta rubra, tenui, — 
3cm longa. Theca subcylindrica, suberecta vel horizontalis. Breviro- 
stratum. . 


a Mig 4. Piablendens ‘Honshiu: Prov. Kii, mt. Koya (Leg. K. Sakurai Typus in Herb. be 
set var. punctulatum Sak. K. Sakurai No. 11500 March 1930). Prov. Inaba, Maguwa-mura (Leg Ye ae 
sal HEHE x 10 T. Takahashi in Herb. K. Sakurai No. 11767 May 1988). 


. t 
7 Sikoku: Prov. Awa (Leg. T. Inobe in Herb. K. Sakurai No. 18369 Aug. i934). 


4 


— Fig. 8. Fig. 9. Fig. 16, 
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Tosisuke Hiraoka: Observational and experimental studies 


of meiosis with special reference to the bouquet stage 


II. Cell polarity in the bouquet stage as revealed by the 
behaviour of amyloplasts and fat granules 
EMP IG : BRITCAR CHE RICH 3 RIEU cB 


HO WARM A OTT £ YU Be TER © BRE 


Received 6. September, 1949. 


The behaviour of amyloplasts and fat granules in meiotic prophase was studied in spore or pollen 


mother cells of some Pteridophytes, Gymnosperms and Angiosperms to get some knowledge about the — 


cell condition characteristic to the bouquet stage. The results obtained will be reported below. 


Material and Method 


Fresh spore or pollen mother cells of following 32 species were used as material : Tradescantia oid te 


reflexa, T.virginica, Camopsis chinensis, Platycodon glaucus, Secale cereale, Lilium longiflorum, L. spe- nt ye 


ciosum, Allium Moly (garden variety), ritillaria Thunbdergii, Bletilla striata, Paeonia suf ‘fruticosa, bt 


Mahonia japonica, Magnolia liliflora, M. denudata, M. stellata, M. Watsonii, Hriobotrya japonica, ; 4 


Chaenomeles lagenaria, Kerria japonica, Prunus Mume, Vicia Faba, Acacia Baileyana, Acer _japoni- 


cum, Daphne:odora, Lonicera gracilipes v. glabra, Aucuba japonica, Alstromeria pulchella, Trillium 


apetalon, Pinus Thunbergii, Ginkgo biloba, Psilotwm nudum and Salvinia natans Cnicrospore mother j £2, 


cells). 


- 


Chloralhydrate iodine or iodine potassium iodide was used for the detection of starch grains in. ez “ 


amyloplasts and Sudan III for the detection of fat granules (Molisch, 1913), while acetocarmine Bist ie 


was used in the determination of stages at prophase. In the case of Tradescantia reflexa, paraffin 
section preparations stained with Altmann’s fuchsin were also used for the observation of the develop- 


ment of amyloplasts. 


Observations 


Preliminary observations were made to determine the presence or absence of amyloplasts and fat 


granules in spore or pollen mother cells in meiotic prophase. Amyloplasts, but no fat granules, are 


found in the following 6 species: T'radescantia reflexa, T. virginica (Yasui and Suita, 1939), Camp- 


sis chinensis, Platycodon glaucus, Psilotum nudum and Salvinia natans. Fat granules, but no amylo- 
plasts, are found in the following 21 species: Secale cereale, Lilium longiflorum, L. speciosum, Allium 
Moly, Fritillaria Thunbergii, Bletilla striata, Paconia suffruticosa, Mahonia japonica, Magnolia lili- 
flora, M. denudata, M. stellata, M. Watsonii, Eriobotrya japonica, Chaenomeles lagenaria, Kerria ja- 


ponica, Prunus Mume, Vicia Faba, Acacia Baileyana, Acer japonicum, Daphne odora and Lonicera 


gracilipes v. glabra. In Pinus Thunbergit, Ginkgo biloba and Aucuba japonica, both amyloplasts and _ 


" . , Le 
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fat granules are found.* Alstromeria pulchella and Trillium apetalon were of unusual cases in which | 


meiotic prophase.** 

The behaviour of amyloplasts and fat granules in meiotic prophase was studied in Tradescantia, 
- Campsis, ‘Acagia, Aucuba, Bletilla, Secale, Chaenomeles, Magnolia, Pinus, Ginkgo, Salvinia and Psi- 
: ‘Iotum. In these species, two different types are discriminable as to the localization of these bodies 
in the bouquet stage. The first type is characterized by the occurence of these bodies gathering in 
ee definite region in the cell in this stage. To this type belong Tradescantia, Campsis, Acacia, Au- 
cuba, Pires: Ginkgo, Salvinia and Psilotum. The second type is found in the case of fat granules, 
: : and in this case the granules show no gathering, and take no definite position. Description will be 
eae first about the first type. 


roy 


Stages from the interphase just preceding meiosis to the leptotene.* In some species, neither fat 


- body as an appearence of a hollow body CYasur and Suita, 1939). The minute granules 
‘stained with Altmann’s fuchsin are in this stage decreased in number. In Pinus, in which both 
am myloplasts and fat granules are observed in meiotic prophase, neither of them is found in the mi- 
Raapronpore mother cells in the interphase. First in the preleptotene stage, amyloplasts containing a 
Be rod shaped starch grain in each become observable being distributed evenly in the cytoplasm, and 


Beilas are found in the cell. In Campsis, several minute amyloplasts containing starch grains, 
y and in Acacia, several minute,’ refractive fat granules are found here and there in the cell in the 
relages from the interphase to leptotene. In Aucuba, several fat granules are found mingled with 
e eral amyloplasts which contain starch grains. In these stages, both bodies, fat granules and 
amyloplasts, are found in random location. In all the species studied, the nucleus takes the central 
ition in the cell. ; 4 


pt: The bouquet stage: The nucleus becomes displaced from the central position and. takes an ex- 


: Ay 
ing themselves at least with one end to the nuclear membrane which is in contact with the cytoplasm 


< in the region narrowed as a result of the nuclear displacement, and they show a parallel or a whirl] | 


ig 


M 


. the presence of starch grains in pollen mother cells which he observed in this plant as an setpeck 
< --occurence. 


—#k) In Campsis chinensis, yellow-coloured bodies are found besides > amyloplasts, and in 4 species ols 


_ fat granules (to be published later). 


neither fat granules nor amyloplasts containing starch grains were observed in pollen mother cells in ,. 


| leptotene stage, besides these amyloplasts, 1-2 aggregates of fat granules, each consisting of 4-6 ~ 


centric position in the cell. The chromosome threads are found, to form the bouquet base, attach- 


_ arrangement with different degrees of distinctness in different species. In this stage, the fat granul- | 


be, *) iaibece case of Gagea (1926) may probably belong to this type, though Krupko ies regarded 


~ Magnolia, both yellow-coloured bodies and vacuoles which contain crystals within are observed sae Ear. 4S 


ey an 


aft py! 


_-€s or amyloplasts which contain starch grains or both are increased remarkably in number. In 
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Tradescantia, most of the amyloplasts are found in a dense distribution in the broader region of the 
cytoplasm of the location opposite to the bouquet base, and thus form a group lying close to 
the nuclear membrane. This unilateral localization of the amyloplasts in respect to the nucleus 


is a regular phenomenon observed in all the pollen mother cells studied. The granules stained 


with Altmann’s fuchsin show a further decrease in number, and commonly, only 2-6 of these | 
granules are found near the region occupied by the amyloplasts in gathering. In zygotene bouquet — . 
stage, the number of amyloplasts becomes increasingly larger. The granules .stained with Alt- BY 


mann’s fuchsin are no longer found in this and later stages. In pachytene bouquet stage, the 
unilateral distribution of the amyloplasts forming gathering becomes somewhat less compact. In 
Pinus, the aggregates of fat granules are increased in number in the bouquet stage, 1-4 aggregates — 
being counted in the cell. These aggregates show moreover an increase in size, now each consisting : 
of about 14-16 fat granules. The aggregate or aggregates of fat granules show a strong tendency 
of being located in the broader region of the cytoplasm brought about by the nuclear displace 7 
or the region which is diametrically opposite to the bouquet base. To give the rane record we 
obtained of the localization in the case of one aggregate being found, in zygotene bouquet eager ; 
88 cases out of 107 the aggregate takes the diametrical position and in the remaining cases it ae: 
indefinite positions. The amyloplasts which show starch reaction are not found to be markedly in- 
creased in number in this stage and are distributed evenly in the cell. In Ginkgo, on the contrary, ‘ 
most of the amyloplasts form a compact gathering in the region diametrically opposite to the bouquet Pig 
base, while fat granules are evenly scattered in the cell. In Campsis, Salvinia, and Psilotum, the | 
amyloplasts, in Acacia, the fat granules, and in Aucuba, both amyloplasts and fat granules are mark 
edly increased in, number in this stage,* and show the strong tendency of gathering in the region = 
just opposite to the bouqeut base. ergs os. 
Stages from the pachtene to diakinesis: The nucleus comes to take again the central position. in 
the cell. The fat granules or the amyloplasts are set free from the gathering which form a_conspi- ; 
uous feature in the bouquet stage, and take indefinite positions in the cytoplasm. When diakinesis 
is reached, the amyloplasts come to contain a fully grown starch grain or grains. In Tradescantia, 
the amyloplasts show no remarkable increase in number in the stages later than pachytene. in Pinus, 
the aggregates of fat granules are made less compact, and together with these fat granules in loose 
aggregation single fat granules come also to be found. These fat granules and aggregates ne longer ie 
show any localized distribution. They are irregularly scattered and found mixed with the amyloplasts. 
To the second type belong Bletilla, Secale, Chaenomeles and 4 species of Magnolia. In all these 
species, the pollen mother cells are observed to coutain small spherical fat granules in the interphase | 
just preceding meiosis, which are distributed evenly in the cell. In the bouquet stage, the nuclear 
displacement also takes place, and the bouquet base is found to locate on the side of the nucleus on. 
which the nuclear membrane is in contact with the cytoplasm in the narrower region brought about — 
by the'nuclear displacement. In this stage the fat granules show no rapid increase in number, but 


a gradual increase. They are distributed evenly in the cell or without showing any definite locali- 


' 


*) The increase in amount of chondriosome in synaptic stage has been reported in various plants a ; 
(Guilliermond, 1926, Krjatchenko, 1925, Wagner, 1927 and others). This fact may have some bi 
connection with the remakable increase in number we observed of amyloplasts and fat granules ip 
the bouquet stage. aes 
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zation in the bouquet stage and later prophase stages. ) ' 


Conclusion 


j -) In Tradescantia, Campsis, Acacia, Aucuba, Pinus, Ginkgo, Psilotwm and Salvinia CType I), most 


of the amyloplasts or fat granules take a unilateral localization in bouquet stage and form a region 
-_ which may be taken as corresponding with the plastid pole which the author described in the case 
‘of some mosses and ferns (HrraoKa, 1949). There is a strong tendency between this region and 
‘the bouquet base’ to be located in diametrically opposite positions. From this fact, it seems notim-* — 


probable to assume that a pole is established against the bouquet base, which attracts these amylo- 

‘Se 

Pirate i 
a 


ae 
en 
# 
= 


plasts or fat granules. 
In Pinus, ca of fat granules take a ee localization in bouquet stage but amylop- 


ei also due to'a certain condition in the bodies which are to be attracted to the pole. In Pinus, 
a aggregates of fat granules which are increased markedly both in size and number in the bou- 
 quet stage are localized in the pole, while the amyloplasts which show no remarkable increase in. 
: ‘this stage are not. In Tradzscantia, Campsis, Psilotum and Salvinia amyloplasts, in Acacia fat gra- 
fe nules, and in Auwcuba both amyloplasts and fat granules, all these show a rapid increase in the bou- 
“quet stage, and are gathered in the pole. These facts of observation showing an intimate relation 


ae bodies at the pole suggest that there must exist a causal relation between the synthetic activity in 
: Fai "the bodies and the gathering of the bodies at the pole, or that those, which gather at the pole are- 
active in synthetic function.* | ,; 

: In Bletilla, Secale, Chaenomeles and 4 species of Magnolia (Type II), the fat granules which do. 
not show a rapid increase in the bouquet stage make no gathering in this stage. This fact favours. 
the conclusion just drawn above. In these cases, the lack of gathering at the pole must be due to 
the condition that the synthetic activity is too weak. The negativity in the behaviour of gathering: 


uld not ee ee imply the absence of the pole in these cells. In Alstromeria and Trillium in 


es fend Trillium there are some histochemical evidences** to show that a pole i§ established in the bou- 


Es “9 pact stage. (Botanical Institute, College of Science, Kyoto University). 
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between the rapid increase in number of amyloplasts or fat granules and the gathering of these: 


Pith bodies are taken as indicator, but in these cases of Type II nem in the cases of Alstromeria. 
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: ERRATA 


ae oF 
Vol. 62, No. 729—730, pp. 19-23. Observational and experimental studies of meiosis with spe-_ 


-cialfreference to the bouquet stage I. 7 ae 
-P.19, Lines 4 and_5: for conditi n, read condition. Line 18: for polvated, read coloured. Foot- 
mote, bottom: for degre, read degree. 


P. 20, Explanation of figures, line 2: for proppase, read prophase. Line 2 from bottom : Ao 


plastide, read plastids. Shey . \ 


P. 21, Line 1: for Hquicetum, read Hquisetum. Line 11: for Polypodiaceaa, F read Polypc 


. 22, Line 4: for plastidpole, Lines 4 and 5: for “the gran ules form n 


aa longer group in all these cases but are found again evenly distributed in the”’, read “the 


read plastid pole. 


40 a 
_ granules form no longer group. in all these cases but are found again evenly distributed in the 


“Line 23:: for r lation, read relation. : <n ee 
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Tatsuichi IwAMURA: Correlations between protoplasmic ~ 
streaming and bioelectric potential of a slime mold, 


Physarum. polycephalum. 
Received 5. August, -1949. 


The relation between protoplasmic streaming and bioelectric potential of the slime mold has al- 

aaa been a subject of investigation by Watanabe et al. (4). They reported that the anterior por- — 

tion, in the direction toward which th plasmodium advanced as a whole, always showed a higher 

: Pheri potential than the posterior part and that this potential difference changed its sign periodi- 

é cally in a close correlation with the rhythmic reversal of the protoplasmic flow. Based on these 

" observations, they concluded that the electric potential was causally connected with the protoplasmic 
streaming. In view of the important and interesting nature of the problem, the author examined 

: ‘i the correlation between protoplasmic streaming and bioelectric potential by a method different from. 

“that of the earlier works, using a slim2 mold, -P’ ‘iysarum polycepalum, and obtained results which 

_ in some essential points differed from those reported by Watanabe et al. Dascribed herein are the- 

_ technique used and the data obtained by it. 


Cee) 


“as ae Method and Apparatus — a ae \ 7 


ii i Observations of Watanabe et al. were made by using plasmodium of a aun mold, Thdwinoa e ; j 

nigripes, which was allowed to spread freely on agar. As reported by Kamiya (2), when two- ty et 

protoplasmic masses are connected with each other by a narrow strand of protoplasm which is ? 

formed as plasmodium spreads out, the strand and the two masses of homospecific protoplasm soon. 

fu @ with each other, forming a dumbbell-shaped plasmodium. In this dumbbell-shaped plasmodi- a 
7 


ani observe rhythmic protoplasmic streaming showing characteristic reversal in direction of flow” 
“and. velocity. Using such a dumbbell-shaped plasmodium consisting of the two “reservoirs” of” ’ 4 4 
besa protoplasm and a capillary connecting them, we have followed the rhythm of protoplasmic peak . a 
ing by measuring the slight change in weight of one side of the protoplasmic dumbbell. The ma- om ¢ 
; erial used was fresh plasmodium of Physarum poly lycephalum which was grown, accoding to Camp(1),.. : e S 
sale ona moist filter paper and fed with powdered oats. Gre * me, 
re ote ae . The arrangements of the apparatus used are diagramatically shown in Fig. 1. Two blobs of — He 
Hoy "plasmodium were taken from a stock culture, and each was placed on a piece of paper, the one =, d 
a @ being held vertically and the other (q) horizontally. The two blobs were connected with ‘ack 
to other by one strand of protoplasm (st) to ‘form a dumbbell- shaped plasmodium. Each piece of%% AK 


att ‘paper. was soaked with diluted saline solution and connected with the electrode (Hp or Eq) through © 


‘the medium of the same solution (s). The composition of the solution used was 0.65 gr. NaCl. — 
0.02 gr. KCl, 0.02 gr. CaCl, and 0.02 gr. NaHCO; made to 1 liter with distilled erates 
~~ All ps were kept in a moist chamber (c) of about 9 centimeters in diameter and 13 cent 
Bain height. The vertically placed paper, p, together with the mass attached to it was held with a 
; Hin glass bar (g), which. being fixed to a steel wire w) Geese tied the aces in weight of the 
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tial, measured by using the above-mentioned apparatus, vary with definite rhythms. There js" ar 
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Fig. 1. Diagram of apparatus used. 


¢, moist chamber; p and g, paper; Hp and Hq, electrode (Cu-CuSO,-agar 
in tap water); s, saline solution; pl, mass of plasmodium; st, strand of 
plasmodium; g, glass bar; w, steel wire; gm, galvanometer; Mpand Mg, 
mirror; Lpand Lg, source of light; d, drum; 7, resistance (1 meg ohm). 


Bioelectric potential was measured by connecting the two protoplasmic reservoirs with a pair a 
non-polarizable electrodes which form a circuit together with a high resistance of 1 meg ohm oO 
and a sensitive galvanometer (gm) connected in series. Two beams of light from two mirrors, mM ‘Dye 
and Mg (of the galvanometer), fell on the photographic paper in a slowly rotating drum ¢ ay 2 A : 
through a slit, one beam (from Mp) serving to record the protoplasmic streaming, and the other _ : 
(from Mq) the bioelectric potential. r ) bs 

By using this apparatus, both the time course of the protoplasmic streaming and the bioelectric | x iy 
potential could be recorded simultaneously: 


Results 


Some of the typical records obtained by using the above-stated apparatus are reproduced in the a 
following figures. There are seen two undulating curves, one showing the time course“of the proto- 
plasmi¢ streaming and the other that of the bioelectric potential. Hereafter we call these curves 
Streaming curve and E. M. F. curve, respectively. 


In all of the figures, it is seen that both the protoplasmic streaming and the bioelectric poten- oo 


striking correlation between the two quantites. The correlations between them in respect to various ms 


: Ly ene 
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Fig. 2. Streaming curve (S) and E. M. F. curve (E). 


aracteristics of the rhythm such as period, phase, amplitude and polarity are as follows : 

oe eriod - As can be seen from all figures, both Streaming curve and E. M. F. curve repre- 

an Be whole, fairly regular wave of a sinusoidal form. As a rule, two curves were found 

Ei show approximately equal wave number in a unit time, namely to show approximately equal 
riod. . Ph he ’ : fy 2 

te: This period, however, differed from sample to sample of the plasmodium, and was s influenced 

zi y external conditions, such as the temperature. At the temperature -between 20° C and 26C, the 


sriod was 2 minutes to 4 minutes. Those values are nearly equal to those reported by Kamiya (2). 


As the rotation of the drum was svar: slow, the correlation between the two 
The phases of the two 


< 


and were oe recorded. Usually, the time at which the Hoenenine in one and the — 
ptection ceased coincided nearly with the trough and crest, respectively, of E. M. F. curve. _ 


™ hy 


i) 
: a Frém these observations, itt may be concluded that the two quantities, his BLE ei stream- 
and the bioelectric potential, had a considerable correlation in respect to the phase of the 7 


’ , 


The amplitude of wave in Streaming curve was, in terms of weight something 
ind 1 mg and that in E. M. F. curve was about 2'm. V. in all of the measurements. 


. As may be seen from the figures, the portion of one curve with relatively large amplitude does. 
not always correspond to that of the other curve. In respect to the amplitude of eos: therefore, ; 
‘65 _ there seems to be no distinct parallelism between Streaming curve and E. M. F. 


curve. 
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Fig. 3. E. M. F. curve (E) and the time of ’stillstand of streaming at the connecting strand. 
The vertical lines in Figs. A and B show the time at which the streaming in one definite 
direction (from p to g) ceased, while those in Fig. © indicate the time at which the stream-° 
ing in both the reversal directions ceased. 


Several substances which were known to have suppressing influences upon protoplasmic stream-_ ‘ 
ing were applied to the protoplasmic system. When carbon dioxide were introduced into the moist 
chamber, Streaming curve came immediately to lose its rhythm and at the same time eenarkablem 2 


changes in period and amplitude of E. M. F. curve were observed (see Fig. 4). Under these cir- Se 
cumstances, the above mentioned correlations between the two curves were apparently disturbed. Ros 
A similar phanomenon was observed when quinine, which was known to make protoplasmic peat oe 
ing of slime mold ceas2 completely at the concentration of 10-2 mol (3), was dropped onto the 
connecting strand. Further, when one drop of NaOH~ or HCl solution (1 N) was introduced into” 
the fluid on the side of electrode Eq in Fig. 1, the rhythm of E. M. F. curve was disturbed after 2 
a while, while that of Streaming curve remained normal. . Mis by 


These observations seems to show that the bioelectric potential as measured by the apparatus — 


Pe Ae 


Fig. 4. Effect of carbon dioxide. Carbon dioxide was introduced into the moist cham- 
ber at the time, a, and which was ceased at the time, b. 
0-0' : Zero potential line. 


ti ty BB RE Re 


; \ 4 ; . of : 2 f ae a, 
used is not the direct cause of the protoplasmic streaming. tase + Se 


@ Polarity As is well known, the movement of plasmodium as a whole occurs in the 
manner that the mass flows forward a certain extent more each time than to flow backward. This . 
polar nature of the rhythmic movement may be noticed more or less in all of Streaming curve es 
g ven above. Polarity was also found in E. M. F. curve, namely the axis of the wave curve does 

not lie on the zero potential line. ' 
In so far as the polarity is concerned, the correlation between Streaming curve and E. M. F.» wa 
een not so apparent as was the case with period or phase, but it became apparent when 
distinct taxic movement was caused by administering powdered oats to one “reservoir” of the be 
Jumbbell-shaped plasmodium. As shown in Fig. 5., it was observed that about half an hour after ; ie 
wats were administered to the plasmodium of the side 7g, protoplasm began to advance, on the 


? lg was gradually lowered (E. M. F. curve rose). A similar correlation between the two quantities, 2 _ 


he protoplasmic streaming and the bioelectric potential, was apparently observed, when the saline 


on of the side Hq was substituted by diluted cocain-solution (0,19 in the saline solution). me e 


“ From: these observations, it may be concluded that the plasmodium generally flows to the side 


Fig. 5. Effect of administering powdered oats to one “reservoir”. At the time a, Lieg 
ae aig were administered. The descent of the axis of Streaming curve ae. that. the. = Sf 
Bisse peo advanced as a whole.toward the side, yg, to which oats were administered, 
ae ‘and the ascension of the axis of E. M. F. curve shows that the electric potential te ae 

ig side, Hg, was lowered. 0-0' : Zero potential line. Ae 


wa 
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x, 
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: Summary and Conclusion ; , aid 


€ correlations between protoplasmic streaming and icelncete potential were examined by 


ing the temporal changes in the movement of protoplasm and in the potential. difference, 
the dumbbell- shsped plasmodium of Physarwn polycephalum ; the former was measured by the 
"change in weight of one “reservoir’’ due to protoplasmic streaming between the two * reservoirs” ib 
y a ong t the connecting strand of the protoplasmic dumbbell, the latter by ae the two “reser- 


fa 
_ “aa 
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’ wets 
ae ~~ a 


oF withh a pair of non- -polarizable electrodes which form a circuit together with a high resistance 


weal meg ohm and a sensitive galvanometer connected in series. 
. bir. was found that both the protoplasmic streaming and the bioelectric potential measured showed 
characteristic rhythms and there was a remarkable correlation between the rhythms of these — 


two quantities. Certain experiments seemed to show that the plasmodium advanced, as a whole, 


toward the side on which the plasmodium showed a lower potential. 
Marked disturbance in: the correlations was, however, brought about on applying several sub- 
stances, indicating that the bioelectric potential as measured with the apparatus used could not be : 


regarded as the direct cause of the protoplasmic streaming measured. r 


In conclusion, I wish to express my thanks to Dr. Tasaki and Dr. Kamiya for their const ig 
encouragement and suggestions. Thanks are also due to Dr. Tamiya for his helpful criticism of J 
the manuscript. (The Tokugawa Institute for Biological Research). 
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| Minoru Fura: Effect of temperature upon the electrical 


response of epidermal layer of apple, 
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: In 1941 Motokawa has repotted that the electrical response of epidermal layer of apple follows 

= the v — known Weiss’s law 

: y=a/t+b or vt =a + bt 

where v is the intensity of electrical stimulus applied, ¢ the duration of stimulus which is neces- 
ry and sufficient to induce certain definite response, and a and 6 are constants. The ratio a/b 


in this zelation is called “ chronaxie”, while 8, corresponding to v obtained at t = co, is the 


Baas of temperature. It has not yet been investigated whether the same is eis with plant 


: y Method and Results 


i <= 
knife and the core with some flesh attached to it was scooped out, so as to make a cavity 
was dipped in N/10 KCl solution ina position as 


shown in the figure, and the cavity was also filled 
eee : RX with the same KCl solution. In both of these 


Boe, es (Cu-CuSO,, N/10 KCl-Agar) E, and E, through 


and its duration adjusted by operating ‘the keys 
K, and K, in appropriate sequence. Key K, serves _ 


to lead the action current to the galvanometer 


a Explanation in text. the lower part of the figure. — 


(ricis. The purpose of this paper is to investigate this point with the epidermal layer of an 


he exprimental arrangement is illustrated in Fig. 1. An apple fruit was cut in half with a 


of appropriate dimension. The bowl thus made  — 


solutions were introduced non-polarizable electrod- 


being regulated by the change of the resistance ids 


Pa a te c (sensibility 4 x 10-1° A). As the galvanometer — 
was closed till the opening of K;, the stimulating f 


current did not flow through the galvanometer. ; a, 
Before each experiment the resting potential in ; 
epidermal layer was exactly compensated He: F 


Fig. 1. Circuit used es the experiment. adusting the variable resistance C illustrated ih a 


: . . . _ eg ~ “i 
Ms % which both the stimuli and the action currents = 
; were led. Electrical shocks applied were rectang- on 
Ty K, : en hE 
ceae ee ret ig ; ° ular currents which were produced by a circuit 
F - illustrated in the upper part of Fig. 1, its potential ips 


Sonn 
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_ As was already shown ne Moroxawa, the electrical teenoaes of epidermal layer of apple 
does not follow the typical all-or-none rule, the strength of action current being dependent upon 
the magnitude of stimuli applied. .In this case, therefore, the concept of “threshold” of stimuli 
_ has an implication somewhat different from those observed in materials which follow the typical 


all-or-none rule; its magnitudes depend on the strength of action currents produced which must — 


mie: ; i (mA) 
x0.07 . 


ixt 
(mA-sec) 
x 0.07 


10 


Fig. 2. The strength-duration-curves obtained at 13° and 25° C. The abscissa — 
represents the duration(t) of stimulus in sec.; on the ordinates. are plotted stimulus — 
G) in terms of mA and the value ixt. Considering that the resistance of tissue va- 
ries with temperature, the stimulus was given in terms of electric current (i) instead 
of voltage (v).— : { 


In the experiment reported below the “threshold” was determined always by following the acti 
current which just caused the displacement of galvangmeter sign of 50mm. _ Significant is t 
fact established He Moroxkawa that in apple a the chronaxie remains constant irrespective 


: current flow, which is followed by a Soa when the current is discontinued. Since i in en 
; present case, the action a was led from the stimulating seat—-the stimulating current being 3 
cut off before the response — the depolarisation can overlap the action current if the time interval hte 
from the beginning of the depolaisation to the opening of zero-shunt of the galvanometer is too. Re “i 


‘short. The duration of depolarisation and its effect on the action current was investigated in de-_ 


tail by Moroxawa, according to whom the contribution of the depolarisation to action current 
become negligible if the observation is made several m sec. after cessation of the stimulus. “Tigi 
ror »-K; time interval we have used throughout the experiments was thirty m sec, which ensured _ 
that the action current was practically comletely free from the influence of the depolarisation. 
As was already noticed by Moroxawa the strength-duration curve of threshold stimulus in ‘the J 


apple is composed of three successive parts, each obeying the Weiss’s law, showing, however, dif. oat 


erent chronaxie and rhicheses ie the 


7 AO aN ak) present experiment only the threshold _ 
x0. t 


corresponding to the middle part of the — Sy 


op '. curve was taken into consideration. 
The bowl of an apple was kept in 
a thermostat and the experiments were 
begun after the thermal equilibrium was +s 
attained. The temperature was varied = 
between 3° to 25°C. Some examples 
of the results obtained are shown in Fig. ee 
2,3 and 4. From Fig. 2 and 4 it will 
be seen that the vt--curves for 13° and 
25° C. intersect at certain point, which rf 
means that in this temperature region é te 
7 t (sec) the chronaxie is shortened and the rheo- 


| Fig. 3. The strength-duration-curves obtained at base is raised by a rise of temperature. — 
g 


Intersection of the curves did not occurs © 


ey 


t (sec) 


ae _ Fig. 4. The it-t relationship at 13° and 25° C - Showing the reversibility and re- 
; producibility of the phenoneon. — The sets of data (I), (iI) and III) were obtained . Teg 
ee with the same peat ate! one after the other with the interval of about 2 hours. 


in the | ‘experiment i 7° and 12° C., which is due to the fact that ‘inter 13° C. the chebbass wae i, 
lit e affected while the chronaxie continued to become longer by the decrease of temperature. The 
emperature dependencies of chronaxie and rheobase are pbs in Fig. 5 and 6. he ap; 


a hee 
Pa ee | 
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value is very close to the corresponding value, 9, 2 kcal., found with a single nerve fiber by 
Tasaki and Fujita. 


! ‘ 


po) 


The author is indebted to Prof. H. Tamiya for his interest and advice in the preparation of this paper. 
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a ee 
ss Fig. 6. The effect of temperature upon 
a 34 ote Ba 36 ‘ theobase (b). Rheobase is plotted in 
- 10°/T logarithmic scale against the reciprocals : 
Fig. 5. The effect of temperature of absolute temperature. 5 7 eae 
upon chronaxie (a/b). Chronaxie is ; : ' 
: plotted in logarithmic scale against ; Pan Ms “ 
— " - the reciprocals of absolute temperature et, 
— r (abscissa). # é 
=" Maat: 
“<a + “ 
Summary i eh foal 


, <-> 35 : 


Using epidermal ayer of an apple, the effect of temperature upon the strength-duration curve vo 


: ee ; Be: 
of threshold electrical stimulation causing an action current of a certain definite strength was in- 


the other hand rheobase is less markedly and rather irregularly modified by temperature change ; er 
between 25° and 13°C. it is somewhat lowered and between 13° and 3°C. it is raised by the * 7 


- decrease of temperature. : ; ed ok 4 Sa 
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Waruo Oxuno: Electron microscopical study on fine structures of diatom 
frustules VII. 


. BRILO—ALAIEEIS DUST 
: SETTLE FES ICO CRI Cote 0 FER BELEDS BADEN 
— BGROMIFTIC KY Kolbe (1948) Oise CHROWBI) SHOT EEL WC S & OFM 
PIRES = 2 AHR Is) Kolbe (SEERA OU COC E COMP (Miller 1889; Hustedt 
~ 1926~35; Mahl 1939; Gélz & Gerloff 1944; Miiblethaler & Braun 1946) 28/pL. © Dicky 108i 
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Fig. 1. Coscinodiscus gigas O#¢FL CFLIR) HEXERESCHM Cpl. I, f. 1~3 387). : $20 

1 BRK. 2 eT i. ¢ #3 (Cover membrane). cp SiR, (Cover S ‘ 

pore). 1 FL CLoculus; Kammer). p 4. (Pore; Sieve pore). 8 fhe y 

_ (Sieve membrane). sm  {ill|]§i (Side membrane). ce 

= = : A oe 
1) Achnanthes delicatula (Kiitz.) Gr.; Biddulphia sinensis Grev.; Goretiron Valdiviae Karst.; Cos-) .: “275 
_cinodiscus sp.; Diatoma elongatum var. tenuis (Ag.) V. H.; Epithemia turgida (Ehr.) Kiitz.; Eth- iM if 


modiscus perichantinos Castr.; Ewcampia balaustium Castr.; Navicula minima Grun. var. atomoides — 
_ GGrun.) Cl.; Opephora Martyi Her.; Skeletonema costatum (Grev.) Cl.: Stenopterobia intermediaC Lew.) ; 

—Cl.; Stephanodiscus Binderanus (Kiitz.) Krieg. ; Synedra tabulata (Ag.) Kiitz.; Tabellaria fenestrata = 
(Lyng.) Biitz; Thalassiosira fluviatilis Hust. 


2) SRLS | BY, 9 IY (Offene Kammern I, Il Ordnung): 42 R587 + 17, ss | CHalb- 
- geschlossene Kammern I, II Ordnung). Bia ig 1, Bs 12) ¢ - 


WcbmUh, eto = ICR MBRICOV cc OBICA S Bille Kolbe ORB Base eh 
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WT FERG RE HEEL, BELO RN THRMEIC OV CHAL CHES fel Cae 

mL CFig- 1) (SEERORSHC, MRL Ch SBS HETIL CLoculus; Kammer, Fig. 1, 1) 
ZETBE LAS. ABER ORMICMIO ASSEN 4% fl CSide membrane, 
Fig. 1, sm) 2340, PHECRIIC tI. T4 HE (Sieve membrane, Fig. 1, s) J¢US£}% (Cover membrane, 
Fig. 1, c) BHO, RCH SOMICMEhiBeiet. Korse CLES 1 BICMOS 
% VAC BSL URAC DO, HRA CCHS MAR © LE CEMA S ta56 
12. Gi & BIO (EER CALORIE) ICV CIR NCIZPI LL CUTE > IMIR ETL CH BH 
ALBA SNSZS, HICIVDSV FL (Pore ; fifiZL Sieve pore 2455) & 1 GBS MATS. ict ‘oe 
HifL (Simple pore) 2 #((§O/hF, (Micropore) + 0 75#8FL (Compound pore, Fig. 1, p) 2235S ‘ 
© OFLU ALL BE LHe) BEM LES ONS. BBOK EFS AVA esa oe 
RICKS > 1 (HOB (Cover pore, Fig. 1, ep) BATS, BTLiko ECOMEMMCIIBECHS & 
BABIUTWSo LEI MEER Be LC LORETO BLICOU CHAK O TCH SA, BEL 
DICE HOM LBA SHSLOMOMMM - Bie O-POMTRLOREDHS oO LLETRA 
FCMBBEN CS 5 LALO DRAMA MOHSEN ATMA o | ws 


= if ; 
Coscinodiscus gigas Ehrenberg var. praetexta (Janisch) Hustedt (Pl. IV, f. 1~3) Kiesel. rhe 
(1930) p. 457, f. 255, 256b; Mills, Ind. (1933) p. 475. l es, 
JEM CW, LBD SERRE, IE 150~600 oo HLBUTBCNTL, 10m (CRIES 
ff, BURRS CH 3 ~4 (A FTSEB CH 4. DSIRE BL, BUM ICEET S 1 ~ 2 BIOTA ee: Sa 
BUA OBR < , BOTCHED. 10 w ICH 15 ses aa. 
@A WV. 243i) BRA L 4800 HICH. BILL Bee LARISA, Ane 
FOZ, fii OME 2) MAI CB nes wie TS. FLIL1 LEACH 50~55 fll 0, Hits 


DIS. MILO - HEME E ae Rica to LL FSMAICOWC BU, pees 
Hab. Marine plankton. Akashi Straits. (Okuno, no. m 307, Aug. 1948) ae 
Coscinodiscus J anischii A. Schmidt (Pl. IV, f. 4~6) Atlas, pl. 64 (1878) | fic 3™4; Akatsuka, 3 

Plankton Takashima (1914) p- 15, pl. 3, f. 1; Mills, Ind. (1933) ‘p. 480. 5 " 4 ry 
StRA CIV, 4 lm) LEE HIRE Ete BE, (EVE 110~320 oF THE, BRS CURR Alp a. 

STE, Bk FBI~ARE, HER CE ASDC PB 10H cS ~7 (EL aimee ae 

So ABU DRUEC SENG, BUICESR CHEFS bOREV, ee 
BE UV, 5S~6i) BURAK Y L 5000 HICKEY. BALLS L, PANE, AA 

ee TLS STL CLAVE + FA BVPI <, 10 w IHS 17-~20 (APLC IES, AALS 

ID IICDINS o BIL CIEDLATROD ICD C 6 IE HO— PIC MEDI Le beidar Mca ec ss 

oe my?, 100”? Picky 400 [HB 4.o 

Hab. Marine plankton. Miyazu Bay, Kyoto Pref. COkuno, no. m 330, Apr. 1949. Comm. H. 


Bacteriastrum varians Lauder (PI.IV, f. 7~9) Perag. Diat. mar. France (1897-~08) pl. 136, " 
f. 1~5: Mills, Ind. (1933) p. 263. nf 
370 AIT, EE 15~30 vo | P(g aR BETA Y Feiing 2 AHIR SD PRR 6 ~~ 15 ABE 
L, Sy gn ans nang PEE SS 65 My WRG 2 b> FEKan OBE SLIZ, Sy iee Pog RIC BA bie Bx 9 
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PAV, 7 MUCARAUMURETT ze 4000 FIC S RSTO Me 5000 (81S 9 FUE 6000 te. 
bic, FPA SIE CHE. ERMTLICK DADS LAYWIL Eo 1) HANNA EE 
 MAELS 5 2) ARANETA LR BCE 0.56 DBLLILEBTS OAT ABICBAUT IBD St ic\o 
ae 8 FUR EWER 0.5 « bk DCE <, COPA 0.54 OPTIC bie 50 mp 2 ERIE AA a 
Bs. fe, 4) TRICKY 25~50 Mp ONZE RATT 0%, COPEAEIENHA. 5) BRUIMICBGNIAICIE 
ti & SRA So 6) UMMMIORE (ORD CRABS, (UCR 1.2 « 11S 0.8u OF 
= & TAS 102% IGM CSS. MOBPLEICIISSE HIT 5. BEES C9 TD (SATO CH LK 
ie WETS o b . 
Bare. Re Hab. Marine plankton. Akashi Straits. (Okuno, no. m 307, Aug. 1948) . “ 
! % Chaetoceros sp. (Pl. VI, £. 10~12) Hust. Kiesel. 1 (1930) p. 625; Mills, Ind. (1933) p. 370. . ; 
BUNS, EH 12 4 CL CNT, ULI KT AROMEML, CH 
DAMIER. PG 1 o RACISTS So AA C0 ID (RPI y 27%, AA 
iY — ECLA HRUE BUSTS DBA a 
BEL Uy 10 me AREAS L250 FICHE, 1 CANON 12 HD ROBE] 
Me FL i. MUA PEICIR BLES LO AHRICH SHR 0.1 oe ORPBREDSE O15 OD CRELITEESD BALTEV °y 
an HSE CREE?) CRUELLA AIRICMEE So CHET OPO CI AMG OE si 
BELOW hie AHORA Retorisiron 2 0 2% 2s i C21) ERE CRC E 
© POURING FLD 51 w C1815 MICE So TLE 1 RICH 4 ~ 6 HEI, FIERY 0.3~0-45 Ho 4 


“Hab. Marine plankton. Ago Bay, Mie Pref. (Okuno, no. m 296, Aug. 1947) a 
“Triceratium formosum Brightwell (Pl. Vis so 1~3) A. Schm. Atlas, pl. 79 (1887) f. 3; Mills, — 
nd. (1934) p. 1633. a '§ ‘ 
CCV, 1D) BMY (SAILS 5), HMA eT LATE, BN 4 
On (CH4~ 5 filo BOT BUVINE, 104 1cK910~12 FH, SHICHI tet GY 
BV, 2 AUL AREAS L 4000 HICH, «3 BRL O—BPR 12000 HHICFMRL eo BALE 
LOAM WARE, AMILISEDE. RE ONE?) FIISEIBOREREMILC, 5ST 
ICME S. MFL HEFL DTG ES MSR CASER I 2 MO/NLICBIENS o — 
ab. Marine, attaching to Sargassum sp. Sumoto Hyégo Pref. (Okuno, no. m 210, Aug. 1941) :. 
_Biddulphia pulchelia Gray (Pl. V, f. 4~6) Hust. Kiesel. 1 (1930) p. 832, f. 490; Mills,. * 
Inc 1933) p. 299. ; 
? ra CV, 4 lel EAR ah rar LAS VIR ICHEAR L Teo 
BSA OV, 5 IRSA > 5500 FICHE, 6 IIL OWS 15000 (8123 HL Peo Pita 
2X VInSo male CAN?) FLO I~ARI, ABBE <, LOMIC3~4 fy EON 2D 
FUEL, 10 149 12, 60° 1c3k% SABIE te, ie Aaietames swath VILE S 9 5 HH EPUS UR me 
+i x PROV MLO— OIL CV ae rae 
oi “Hab. Marine, attaching to woody substratum. Ago Bay, Mie Pref. (Okuno, no. m 294, pais 
" - 1947) ‘ ‘4 Sen 3 
ee Isthmia nervosa Kitzing (Pl. V, f. 7~9) Hust. Kiesel. 1 (1930) p. 865, f. 515; Mills, Ind. 
oar aD e 870. Rie 
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AKO DEM CIS VMROS 0, SONICS OWAWNLEATS. BATLIAPED REL Le 
SEC, fifi OE Rat eA Oe ee a 
FEL TOD. , eee i 
Hab. Marine. The island of Rebun, Hokkaido. (Okuno, no..m300, May 9, 1948. Comm. S. Chiba) 
Hemidiscus nie Wallich (Pl. V, f. 10~12) Hust. Kiesel. 1 (1930) p. 904, f. 542e; 
Mills, Ind. (1930) p.° ae 
HAA CV» 10 fe) ey aes HE 60~400 w, HERI 40-~230 4 FLISLUS NII OE WH & 60° 1EZE 
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Hab. Marine plankton. Akashi Straits. Coe, no. m 307, Aug. 1948) sO 
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Kazuo Orr: Sehobhyea collected in the Nii District, oe ihe ab 2; 


Rass Ay vey Ry 2 CRB) Merceya mollissima Sak. n. “sp. Sh: : 
Tks, BOMGLMORS MEW. WE LMR, Dee eae OIC OS, RES oe 
— LCHATILPERIS 4 BIR ZIT HU Te 5 AHARO PEL FC LICL T, ABIPATOGICH TS 
LOS, UNEBVICL CH Fo MIMI —Bo HERI <7, BDO P< 25] ENS. agi 
(rs CCH UIE BATE 0, BSB LS. FRESE « 

Pen: BRERA ACE. 7kROH: M4 22 2F 10.4 10 BREE, No. 2351—-Type. No. 2332. 
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1. Merceya mollissima Sak. n. sp. (Fig. 1) Planta mediocris, caespitosa, caespitibus den- 
sis, extensis, dilabentibus, mollissimis, sordide luteo-viridibus. Caulis ca 2 cm altus, simplex, 
laxiuscule foliosus, inferne fusco-tomentosus. - Folia sicca curvatula, madida erectro-patentia, longe 
spathulata, obtusata, distinctissime undulata, infra medio anguste recurvata, usque ad 2.5 mm 
longa, 0.4mm lata; costa distincta, subcontinua. Cellulis supra medio rotundato-quadratis, obs- 
curis, chlorophyllosis, mamillosis, sensim rectangularibus, pellucidis. Caetera desunt. 

Sikoku: Prov. Iyo (Leg. K. Oti no, 2351-Type Oct, 1947, no. 2332). 


Fig. 1. Merceya mollissima Sak. n. sp. - Fig. 2. Thauidium subviride Sak. n. sp. 
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2. Thuidium (Euthuidium) subviride Sak. n. sp. (Fig. 2) Sterile.  Caespites latissimi, 


laxi prostrati, virides vel aureo-virides. Caulis primarius repens, secundarius decumbens, 5-8cm 


longus, dense pinnam ramosus, ramis infimis 1cm longis, conferte pinnam ramulosis. Folia 


caulina e basi late ovato-lanceolata, longe piliforme attenuata, marginibus undulatulis, usque ad 


1.2mm longis, 0,6 mm latis, basi profunde multo-plicatis; costa validissima, ad 4/5 folii pro- Mee 


ducta. Folia ramea ovato-lanceolata, obtusa; costa distinctissima, superne persaepe divaricata, 


dorso superne constante serrata. Folia ramulina oblonga, obtusata, costa crassa, ad 4/5 folii 


producta, saepe diversa, dorso superne serratula. Paraphyllia numerossima. 
Sikoku: Prov. Iyo (Leg. K. Oti, no. 2694-Type, no. 2666 Aug. 1948) 
3. Entodon (Erythropus) Griffithii (Mitt. Jaeg. 
Sikoku: Prov. Iyo (Leg. K. Oti, no. 472, No. 481, no. 492 Sept. 1947) 


Species nova ad floram japonicam. 
i] 


4. Mnium (Serratae) subintegrum Card. in premiere contribution a la flore bryologique de — 


la Coree. 
Sikoku : Proy. Iyo (Leg. K. Oti, no. 2685 Aug. 1948) 
The second locality in Japan. 
5. Mnium Maximowiczii Ldb. var. sikokianum Sak. var. nov. 
Planta dense caespitosa, pro genere gracillima. Caulis tantum 1.5 cm altus, laxiuscule foliosus, 
capilliforme stoloniformis. Folia subvesiculosa, undulatula. Seta persaepe una. , 
Sikoku : Prov. Iyo (Leg. K. Oti no. 2493-Type, no. 2711, no. 2490, no. 2492 July 1948). 


.% “ PR Cee § “ (eh ALG ws 
aS hy os fe Fe y d 
* haga Se eee + aod Se . \ ‘ ) 


peasy 
“= 


~ 
~, 


” 


ey E y ; 
a beta 


“ rd y 
2 eae a a a, heii 


ee 


omy Me BH «62 BH 735-736 mat 1 24 ‘108 


6. Schwetschkeopsis bi nervula Sak. n. sp. (Fig. 3). eae 
tenerrima, caespitosa, caespitibus viridibus, plus minus depressis, — 
nitidiusculis. Caulis elongatus, repens, 1.5 cm longus, saepe Fign 
caudiformiter attenuatus, irregulariter ramosus, ramis 5-7 mm 
longis, dense foliosis. Folia sicca adpressa, madida erectro-pat- 
entia, caulina e basi constricta, ovato-lanceolata, subito longe > 
piliforme attenuata, concaviuscula, integra, usque ad 1.2mm longa, 
0.5mm lata; costa bina, inaequalis, brevis. Lamina in medio 


.- 


t 2 y! . 
oe son. t ~ 


anguste linealis, subpapillose exstantis, alaribus numerossime qu- 
adraitis, chlorophyllosis ; folia ramea oblonga, dimidiam angustiore, 


subobtusata, costa distincta. Theca ovato-oblonga, curvatula, si- 


cca sub ore constricta, fusca, 1mm longa. Peristomium duplex, 


Pa. 


¢ 


* Pn a - 


exostomii dentes lanceolati, fusci, strato dorsali densissime trans- 


versali striatulo, strato ventrali bene evoluto, endostomium sub- 


luteum, processus dentium fere longitudinis, carinatis, rimosis, 
corona basilaris alta, levis. Cilia haud visa. ; 
BE Aae Siaudschieopese bie Sikoku: Prov. Iyo (Leg. K. Oti no. 2503-Tyge, no. 2514 July ae 
nm _nervala ‘Sak. n. sp. 1948) 

Bk ‘Hex 20. B Bimwey 7. Grimmia (Gastrogrimmia) Otii Sak. n. sp. (Fig. 4). Plan- F: 
2 BK C HE x 20 ' ta perminuta, pulvinata, in statu sicco fusca, inferne atrofusca, ry>, P 
a rigidiuscula, vix nitida. Caulis 5mm altus, simplex vel irregulariter ramosus, dense foliosus. os 
Aen ‘olia ‘caulina inferiora minora, e basi constricte ovato-lanceolata, ca 1-1.5 mm longa, apice obtusa 


| obtuso incurvata, marginibus anguste recurvis, in toto integris; nervo distincto, continuo. Folia 


caulina superiora majora, e basi ovato-lanceolata sensim in hyalinam, serratam longe attenuata, 
sque ad 2-2.5 mm longa, in latitudinem 0.8-1 mm lata, supra medio anguste recurva, indistincte j ,: 
b be 
licata ; netvo continuo, dorso superne lamelloso. Cellulis densis, quadratis, unipapillosis, sensim pal 


A 
basin versus rectangularibus, hyalinis. Capsula immersa, ovoidea. Seta brevissima. Eurystoma, ae 
= poe alta, 0.8 mm lata, brunnea. Peristomium simplex, 16, carneum, late lanceolatum, sup- Be 


é 
i ‘ 
e inconstante hyaline bi-tripartitum, dense minutissime papillatum, superne irregulariter rimo- - 
‘Sporii virides, laevi. | . K 
er - Sikoku : Prov. Iyo (Leg. K. Oti no. 1228-Type Novemb. 1945). | , 
‘ 
" J) 

D ‘ 

Fig. 4. Grimmia Oiti Sak. n/ sp. Fig. 5. Leptodontium sikokianum Sak. n. sp. ie 
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| Taku Kosuimizu and Midori Nisutpa: On the relation between the distribution of ld ne 
free-auxin in the young sweet potato pant and its root-tuber socreniyee En 
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Fig. 2. Relation between the distribution of free auxin in each internode and leaf of thee 
young sweet potato plant, and their rooting, lateral branching and root-tuber formation. , 
a; length of lateral branches of each node, b; curvature of Axena coleoptiles. caused by — 
- free auxin containing in the internode of sweet potato young plant, c; curvatare of Avena 
coleptiles caused by free auxin in the leaves of sweet potato young plant, d; total length 
of roots of each node, e; number of root-tubers of each node, f; number of roots. of “s ; 
each node. st ae 
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Table 1. 


The amount of free auxin. (Negative curvature of Avena coleoptile in degree.) 


a Se a As Ay B, B, B, B, B; Be B; Bs | ; 4 
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‘Fig. 5. Growth rate of the roots according to the order of node ; and the relation between ¢ car eb 
_ the growth of root and leat bearing. _ Upper half curvatures bearing their leaves, and lower? ie 
half curvatures bearing no leaf. 
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a On the relation between the distribution of free auxin in each internode oad leaf of the young ¢ 7 
sweet potato plant, and their rooting, lateral branching and root- tuber formation, was examined Ries 

by the method -of Avena- test. om 

eres The free auxin in the young shoot of sweet potato plant, distributes homogeneously in the i ; 


= 4 3 
(c shoot from its tip to its internode of B,, and it seems as if it were one internode. eee 


: 3. In the more older internodes than that of B,, the free auxin shifts along with the growth z zone. ; ey 
2 ey 

At the internode of Bs, its free auxin distributes only in its near. node. x meer er « 
A, The conspicuous pane zone of the interncde shifts with the polarity of free auxin in it: in : 


5 n that the free auxin is still Soe! in its tip in the form of auxin precursor, ba in the at r 


ost conspicuous amount in its internode. — But in the more basal nodes: than A,, the frée auxin 


: 


in the leaf of B,, and in the more younger and older leaves than that of B,, shows less. 


t of free auxin. A * 


Ae le of B, and 5 but the number of the root is few than that of other nodes. : peg Re a 


GH lateral branching begins the most quickly and shows the longest elongation Cduring 3 ; i, 


bas are in eke best condition to rooting, lateral Mites and root-tuber formation, judging oth ., 
the internal factor of the distribution of free auxin in its body. When. planting the yooney sweet Fag 
Dot: otato plant we should be carefull to make the node B; the centre. 
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“Dr. Keita Shibata, 1876—1949 


Shizuo Hattori 
(Botanical Institute, Faculty of Science, University of Tokyo) 


Through the sudden and unexpected death on November 19, 1949 of Dr. Keita 
Shibata, Prof. Emer. of the University of Tokyo, we lost again one of most eminent 
and earnest scholars, and his loss will be keenly felt by everyone in the world wide 
‘botanical circle, and it is especially so, since he was expected to attend the forth- 
coming 7th. International Botanical Congress at Stockholm as Honorary-President. 

Dr. Shibata died of severe heart attack at his home not long after his 73rd 
birthday. He was survived by his wife, a son, two daughters, six grandchildren, a 
_-  prother, and a sister. His only son, Dr. Shoji Shibata, is an organic chemist and 
professor in the Department of Pharmacy, University of Tokyo, 
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Dr. Shibata was born September 20, 1876 as the eldest son of Dr. Shokei Shibata, 


one of famous pharmacologists in the early Meiji era, and graduated the Tokyo ~ 


Imperial University (now University.of Tokyo) in 1898, The first work he published 
and with which Dr. Shibata’s scientific life opened, concerned the bamboos and 
was printed in the first year of the 20th. Century. Asis td be seen from his virgin 
work, Dr. Shibata was indeed a plant anatomist, or more precisely expressed a plant 
physiological anatomist in the sense of Haberlandt, than was a mere plant physio- 
logist, at least in the earlier period of his research life. The young Shibata studied 
hard and obtained a lot of fruitful results and the first work was succeeded by a 
series of works about like items, e.g. the anatomy of vegetative organs of bamboos 
(1900), the water calyx and water capsule of several plants (1900), endomycorrhiza 
of various plants (1902), and the double fertilization and endosperm development of 
Monotropa hypopitys (1902). Those who know Dr. Shibata solely as a plant physiologist 


‘will be surprised when told about the ample scientific works he ever did in the 


area other than plant physiology. ; 
Dr. Shibata’s later works were, however, oriented to physiological problems and 
ag the first step was published a paper concerning the enzyme amidase of some 


" bacteria (1904), after which were published in rapid succession several interesting 
works about the chemotaxis of various pteridophytes, using malic, citric, fumaric, 


and maleie acids as chemotactic agents. By this series of works he obtained the D. 
Sc. degree from the University of Tokyo in 1903. Afterwards his main interest was 
turned to physiological, especially biochemical problems. He used-to tell us younger 
students of botany “I am studying plant physiological problems on the chemical 
standpoint and by chemical methods. ” 


From 1907 on he became professor of plant physiology in the University of Hokkaido 
at Sapporo, where he held this position about one and half years until he sailed for 
Europe to study there. Ho first visited Prof. W. Pfeffer in Leipzig and under 
guidance of this world famous scholar he studied “the loose combination of “oxygen 
by some colour producing bacteria”. After one year’s stay in Leipzig he removed 
to Frankfurt on the Main to visit Prof. Freund in “Senckenberg’s Institute” to study 


oe organic chemistry, especially stereochemistry. He completed there a work on 


stereochemistry of bi-hydro-hydrastinin. Why he intended to study organic chemistry 
may give us a key to solve his later activity in plant physiological chemistry. After 
returning to Japan, he was appointed in April 1911 assistant professor of plant 
physiology in the University of Tokyo. In July 1917 he was promoted to professor, 
& Position which he held until 1938. He resigned this year from professorship, and 


became Director of the Iwata Institute of Plant Biochemistry, an institute, which — 
one of his pupils, Mr. Shojiro Iwata had built for him in 1936, In December 1940 
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the Research Institute for Natural Resources was founded and he became Director 
of this institute and he held this position until his death. 

As soon as he returned home from Europe in 1911, he continued the study of 
chemotaxis and other phenomena such as the root nodules of some plants, he then 
turned to the study of flavones, yellow colouring matters of generally glyccsidic 
nature, showing ubiquitary existence in plant kingdom. This fruited in his unique 
work, “The distribution and physiological significance in the plant kingdom of 
flavone compounds”, which made him of established fame. 

Now we cannot leave out without saying Dr. Shibata’s endeavour to solve the 
problem, why various flower colours are brought about through the comparatively 
small number of anthocyanins known ever since. He proposed as the first a theory 
of the formation of some complex salts from anthocyanins and metal salts in the 
cell sap of flower petals. Against this theory was raised some objection, but it was 
in general accepted. Early in the year of his death, Dr. Shibata found with Dr. K. 
Hayashi some new facts, which were considered as sufficient to explain the pheno- 
menon, and he was able to supplement his former theory. 

We feel it our duty to describe further his other research activities. First he 
studied with his younger brother, Prof. Dr. Yuji Shibata, now the President of the 
Tokyo Metropolitan University, and several students, the oxidase-like properties. of 
various metal complex salts. A number of reports concerning this problem were com- 
piled in a book “Katalytische Wirkungen der Metallkomplexsalze” (1936). Heréafter 
similar phenomena have been found and studied by others. Besides this, his works 
extended to various enzymes, especially protein decomposing ones, for which his 
earnest and diligent assistant, Dr. Yasuo Tazawa (now professor in the University of 
Niigata) devotedly helped him. Oxidases and catalase became also the objects of his 
interest in connection with respiration and photosynthesis. Thus many active 
biochemists and plant physiologists sprouted from under his arms just as seedlings 
of a great tree dispersed beneath its wide spread branches. 

Dr. Shibata was many years Member of Scientific Research Council and devoted 
himself to the advancement of scientific research in this country and to the inter- 
national scientific relationships. He attended several times international botanical 


congresses and meetings, held at Ithaca, Stockholm, Honolulu, and Java. 

Dr. Shibata was elected Member of the Japan Academy and Academy of Science 
at Halle, Germany. Further he was President of the Botanical Society of Japan 
in the period from 1938 to 1946, and for his exertion during that interval many thanks 
from the Society were due. 

His other devotion to science in Japan presented itself in editing the journal “Acta 
Phytochimica”. This journal was founded by him in 1922, and.the number of volumes 
hitherto published runs up to 15 last year, and is accepted as the representative 
journal in the field of plant physiology and plant biochemistry. 
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List of Dr. Shibata’s recent publications. 


(The previous publications, amounting to 63, were included in the list in the Shibata 
Jubi'ee Number, Vol. 51, 1937, p. 390-392, of this journal. ) 


* K. Shibata and S, Yamagutchi: Studies on the growth-promoting substances of microorganisms. __ : 
wes On the growth factors of an acetone-butanol bacterium (in Japanese, with résumé in English). 
Misc. Rep. Res. Inst. Natur. Resour., No. 11, p. 1-5, 1948. 

K. Shibata and S. Yamagutchi: Effect of phenolic substances on the metabolism. of colon ; ‘ 
bacteria. Proc. Jap. Acad., 24 (10), ‘ert (1948). ; 

_-K. Shibata, S. Yamagutchi, and T. Yamaki: Studies on the growth-promoting substances of micro- 
organisms. II. Further researches on the growth factors of an acetone-butanol bacterium (in ae 
Japanese, with résumé in English). Misc. Rep. Res. Inst. Natur. Resour., No, 12, p. 1-4, 1948. 

K. Shibata and S, Yamagutchi: Biochemical studies on the action of disinfectants and other 
chemicals on the pathogenic bacteria. J. Effect of phenol derivatives on the metabolism of 
colon bacteria (in Japanese, with résumé in English). Misc. Rep. Res. Inst. Natur. Resour.,- 


No. 13, p. 1-10, 1949. at 
K. Shibata, K. Hayashi u. T. Isaka: Studien iiber Anthocyane, XIV.. Uber Wasserstoffionen- mee 
Konzentration des Presssaftes von den anthocyan-fiihrenden Pflanzenorganen; Versuch zu ‘ 
einer Erklarung der Farbenvariation der Bliiten, I. Acta Phytochim., 15 (1949), 17-33, <3 
K. Shibata, K. Hayashi u. T. Isaka: Studien tiber Anthocyane, XVI. Uber Aschengehalt der f e 
Bliiten; Versuch zu einer Erklarung der Farbenvariation der Bliiten, IJ. Acta Phytochim.; a 


15 (1949), 35-44, . ~ 
K, Shibata, T, Yamaki u.S. Yamagutchi: Uber die Wuchsstoffe fiir Clostridium acetobutylicum. — 
I. Mitteil. Acta Phytochim., 15 (1949), 113-122. 
K. Shibata, S. Yamagutchi u. T, Yamaki: Uber die Wuchsstoffe fiir Clostridium acetobutylicum, 
IL. Mitteil. Acta Phytochim., 15 (1949), 123-128. pee 
K. Shibata u, A. Watanabe: Uber die Oxydoreduktiven Enzymwirkungen in schwerem Waser: Rey. 
Acta Phytochim., 15 (1949), 169-182. = a 
K. Shibata u. K. Hayashi: Studien iiber Anthocyane, XVIII. Isolierung von natiirlichen< 


Anthocyanen in blaufarbigem Zustand und Nachweis der darin vorhandenen Metallelemente. 
_ Versuch zu einer Erklarung der Farbenvariation der Bliiten, III. Acta Phytochim., 15 Sete ~~ 
219-229, ad 


XK. Shibata u. K. Hayashi: Studien iiber Anthocyane, XIX. Synthese der blauen Modifikation — wy 
von Anthocyanen und Vergleich derselben mit den natiirlichen blauen Bliitenf »rbstoffen, . 
Versuch zu einer Erklarung der Farbenvariation der Bliiten, IV. Acta Phytochim , 15 (1949), 
223-227, ; 
K. Shibata and K. Hayashi: Survey of caouchouc plants in Japan (in Japanese), Misc. Rep. 
Res. ae Nat. Resour. No. 16 (in press). i 


Bot. Mag. Tokyo Vol. 62, No. 737—738 159 


Akira TsuKAMOTO: On the oxidation of fatty acids by purple bacteria. 
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Received 15, August 1949 


INTRODUCTION 


Since the works by H. Gaffron, “!> H. Nakamura, ‘2? and van Niel, ') it has been 
known that non-sulfur purple bacteria can use various fatty acids not only as 
substrate of respiration, but also as hydrogen donors for photosynthetic reduction 


of carbon dioxide. Despite the interest of this phenomenon in elucidating the 


relation between respiration and photosynthesis, little has been studied concerning __ 


the mechanism of the break-down of fatty acids in these processes. Oxidation of fatty 
acids by animal tissues has long been the suject of analytical study ‘and especially 
recently its mechanism has been cleared up to a considerable degree by invesriga- 
tions carried out by Lehninger,“) Munoz and Weloir,) Allan, Grafflin and 
Green‘®) and others. In view of the knowledge accumulated by these authors, it 
seemed worth while to investigate whether or not the oxidation of fatty acids by — 
non-sulfur purple bacteria proceeds in the same way as in animal tissues. In the 
present paper fundamental data will be presented which shows some characteristic . 
features of the said process effected by a typical non-sulfur purple bacterium, 


Rhodobacillus palustris. 


EXPERIMENTAL | 


- Rhodobacillus palustris Molisch was grown under continuous illumination in a 
medium containing 5 gm. sodium lactate, 5 gm. peptone, 0.5 gm. Na.HPO,, and 
0.5 gm. MgSO, in 1000 ml, tap water. After 48 hours’ culture at room temperature, = 
the bacteria were gathered, washed five times with distilled water and then suspended 
in M/80 phosphate buffer of pH 7.0. The suspension was further aerated for three 
days; by this treatment a great deal of endogeneous substrates were eliminated, 
while the respiratory activity. of cells remained practically unimpared. ~ 


- The gas exchange was measured by Warburg manometer at 30°C, The composition — 


of the media used in the most of the experiments was as follows : 
' Main chamber ; 2.0 ml. of phosphate buffer (M/5, pH 7,0) ¥ 


2.0 ml. of bacterial suspension (containing about 20—100 mg. 
SS ; dry weight of bacterial cells), and 4.5 ml. of water. 
a. Center well: 1 cc. of 5% KOH-solution. 


z 4 Gas space : air. 
ee Test was made with various fatty acids with the number of carbon atoms ranging 
3 as from 2 to 18. For comparison, some other organic acids, such as succinic, lactic 
a -- and fumaric, were also used as substrates. 

x ; 


RESULTS 


(1) The rate of respiratory oxygen uptake. 

With all of the fatty acids tested, the respiratory O,-uptake took place with 
constant velocity from the instant of the addition of acids until, after lapse of a certain 
time, the rate suddenly decreased owing to the exaustion of the acid. The constant 


initial rate of O.-uptake is, in a usual manner, a function of concentration of the 


- eoncentration of the substrate. For example, with acetic, propionic and butyric 
ie ends t the initial rate was almost constant in the range from 1/2000 to 1/80 mole/lit. 
The minimum saturating concentration was 


Fig, 1 


- atoms increased; for example, laurie (C12) 


4 and palmitic (Ci) acids were “saturated” 

IV even at 1/8000 mole/lit. At higher concentra- 

S 300 tion, such as 1/2000 mole/lit., these acids 
es im act rather suppressingly upon endogeneous 
- respiration. It is worthy of notice that these 

ql minimum saturating concentrations of fatty 


acids are by far lower than those found for 
100 other organic acids such as succinic, lactic 
and fumaric, which are pein than ote 


mole/lit. 


0 20 60 
min, 


‘Time course of Oxygen uptake. ‘ . : rT : 

) usin ” 
Ordinate : O, in pl & various acids, each at its “saturating’ 

I: without substrate. J. and II’; : 4 ‘ 

M/4000 and M/2000 n-butyric acid. ment, butyric acid was chosen as the standard 


I+ M/2000 propinic acid. Iv +M;2000 Saat pipe: : : 
n-caproic acid. V: M/2000 n-hepto- of comparison ; an example 18 given in Fig, 1. 
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ie Side-bulb : 0.5 ml. of solution of substrate (neutralized with sodium hydroxide), 


substrate reaching, in most cases, a constant maximum value beyond a certain ~ 


found to become lower as the number of carbon — 


The initial rates of O2-uptake were compared £ 


ic acid. In Table 1, are summarized the relative values. 


; 
2 


‘* Abscissa : minutes and optimum concentration. In each experi- 
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i 


found, whereby, taking into consideration the blank values of endogeneous respira- 


tion, the rates found for butyrie acid were taken as 10. 


Table_I. 


Relative rates of oxygen uptake, at optimum substrate concentration. 


; Relative rate Concentration of substrate 
Acids (Blank value subtracted) applied (mole/lit. ) 

Acetic (C.) 8.6 1/1000 
Propionic (C3) 8.8 . 1/2000 
Butyric (C4) 10, 0 | ” 
Isobutyrie (04) ee B58 | 7 
Valeric (Ge) 14.0 ' ” 
Tsovaleric. (C;) 14,0 | ” 
Caproic (Cg) 11.0 ” 

Heptoic (C7) 18.0 ” 

. Octanoie (Cs) 18.0 ” 

x Pelargonic (Cy) 18,0 u 

x St oTauric + (Cys) 14,0 1/5000 

= Palmitic (Cie) 10.0 | 1/8000 . 
Margalic (Cy7) 0.0 | ” 
Stearic COiey 0.0 . ” 
Crotonic 8.5 1/1000 
B-Hydroxybutyric 7.0 ” 
Succinic 8.5 1/40 
Fumaric 2.0 u 
Lactic 23.0 " 
Acetoacetic ester oe 0 1/1000 


the length of carbon chain up to C4—Cy, but with further increase of C it decreases 
: gradually until at Ci1;—Cig (margalic and stearic acids) no positive O2-uptake 
occured. Decrease of oxidizability at longer carbon chains may be attributed either. 
to the restricted solubility or to the inhibitory action which will become increasingly 
manifest with the increase of nonpolar groups. 
(11) Total amount of respiratory oxygen uptake. 

On following the course of O2-uptake caused by the addition of oxidizable fatty 
acids, it was found that at certain stage the rate of O.-uptake suddenly decreased 
to the value which was practically the same as the rate of endogeneous respiration 


It eee ir 


Pes ooh bs 


As may be seen from the table, the rate of oxidation increases distinctly with 
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(see Fig, 2). The amount of net oxygen uptake, which was determined by subtract : 
ing the blank-uptake from the total uptake, was found to be independent of the 
-. amount of bacteria used as well as of the age of culture, and moreover, it was | 
= - found to be fairly proportional to the concentration of the acid initially added. ea 
sy Undoubtedly, the deflection of the curve corresponds to the stage of exaustion Of <s2 » 
the acids. The fact that the deflection occured in all cases quite suddenly may be 
attributable to the low value of the Michaelis constants of fatty acids, With ee 
-._guecinic, fumaric and lactic acids which showed higher values of ‘Michaelis ee 
ae constant, the bending of the curve occured much more gradually and ambiguously. 
Sy As may be seen from Fig.1, the net-oxygen uptake increases with the length of Z K: 
the carbon chain. Of great interest is the relation existing between the number ee 
of carbon atoms and the ratio (Net-oxygen uptake in mole)/(Fatty acid used in. 33 
mole) which is shown in Fig. 2. and table HI. When the ratio in question is 2 is 
_ denoted by 7, all normal acids, except acetic and propionic acids show approxi- _ 
; mately a linear relationship between 7 and number of carbon atoms (n). In the first 


approximation, this relationship can be expressed by 
, q/(n—2)=0, 5 
or %=0.5 (n—2) 


Fig. 2 


0 2 4 6 8 10 12 
f number of C, atoms 

- ? nomal acids 

xX iso-acids 


, ee The lowest point at carbon-number 4 is crotonic acid 


In table II, the values of q thus calculated are compared with those. 
experimentally. This relation indicates that for normal fatty acids, Sxwopt 
a ak Propionic, increase of one carbon atom in molecule entails the increase of 
__ net-oxygen consumption by 1/2 0. It must be emphasized, however, ‘thats 


SMA 


: Nov-Dec, 1919 “Bot, Mag. Tokyo Vol. 62, No. 737—738 163 


Table 7 I. 


Net-amount of oxygen (in mole) consumed per mole of acid used. 


7 (mole oxygen)/(mole acid) 
Acids Number of carbon atoms Observed Caleilated 
Acetic 2 0. 64 0.0 
Propionic 3 1, 30 0.5 
Butyric 4 1.07 1.0. 
Valeric 5 1.55 1.5 
Caproic 6 1 EY ee 2.0 
_ Heptoic 7 2.32 : sere 3 
Octanoic 8 2.81 3.0 
Pelargonic 9 3. 20 3,5 
‘Lauric 12 4, 85 » Fee OeO S a 
Asobutyric 4 — 2,25 
Isovaleric 5 Pere 3.07 
Crotonic ‘ 4 0.5 


> relationship does not hold for acetic and propionic acids, and that propionic acid | : 

especially comsumed a larger amount of oxygen than did butyric acid. It may also. 
= be pointed out that isobutyric and isovaleric acids consumed twice as much oxygen 
a than did the corresponding normal acids. On the other hand, crotonic acid Were up = 


are Test for carbon dioxide production. 
a Ta the experiments described above we have followed only the process of oxygen — 
uptake, In order to know whether and in what quantity carbon dioxide will be— 
produced by the oxidation of fatty acids, the following experiments were carried — 
- out. ‘Parallel with the experiments arranged as previously (KOH-solution in the 
center well and ordinary air in the gas space), another series of experiments were 
Da ron by substituting water for KOH-solution in the-center well and filling the gas 
“space with air containtng 10% CO., and the readings in these two series were 


; "compared. The results are summarized in table I. “3 : of. 
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Table Il. 


Test for carbon dioxide production. : 
Figures (h) given are the displacement (in mm) of manometer level in 30 min. 

ho : without substrate. 

h, : with substrate. KOH in center well. 


ho’: without substrat. 
hs’: with substrate. No KOH in center well, 


Acids ho hs difference h'o h’, difference are e 
Octanoic 14.9%. 8464 © 91'6 9.9 40,2 30.3 i Te 
ae Valeric 1656.2 265-0 34,5 2.0 37.6 35. 3 eae 
=) Tpobutyric |25.7% | 60,0, 86:34,|-11.5 46/8 }. 85,2 ee 
_.- Propionic | 25.0 65.0 40.0 6.0 46.5 40.5 © ‘ie . 
—— Aeetic 19-9. 94.6: ddete ueetans) Gelb eae eee a 
ec 


z m The day that hy was always larger than h’y) indicates that in the endasanooa 
. aa enc respiration, certain quantity of carbon dioxide — e 
had been produced. Relatively to a lesser a. RY 
extent h, was also larger than h’, but wher 
hy—ho is compared with h’,—h’o, no differ 
could be found in all the acids tested. These 
results make it highly probable that, at least 
in the case of acids tested, no wee Ba Mite 
had occured in the process of oxidation. 
(IV) Significance of cytochrome system i 
the oxidation of fatty acids. e S a 
The oxidation of various fatty acids 
Rhodobacillus palustris was strongly inh 
by the presence of a cyanide as well 
carbon monoxide; the former supressed the ae 

_ process almost. completely even in a concen el 
tration of M/10000 and the latter caused | abo ab 


: get be min, > 
E 0 20 % inbibition in a concentration of 80 UP fae. 
eT 4 dinate 3 + O2 in mi neh 
Bee Abscissa t-minutes From these facts it. may be asserted that the 
a "J: without substrate. IT? M/40 bu- cytochrome system is, participating ‘in tl é 
_ tyric acid. If: para-phenylenediamine a tt Gi 
Ns 5.40" butyric acid,..1V?" para-pheny: process of fatty aci ‘oxidation. by) the 
_ lendiamine organism. 
a) 
é Soa 


ad te =," os — 4 > Hof 
fs " 3 
; 
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*. Para-phenylenediamine is a reagent which is known to be .oxidized by way of 


cytochrome system changing its color from brown to violet. As shown in Fig. 3, 
a strong O.-uprake took place when this reagent (M/80) was added to the bacterial <2 
suspension, and with the progress of O.-uptake an intensive coloring occured in : 
the suspension. When butyric acid was added together with para-phenylenediamine, 

4 the rate of O.-uptake remained the same, though the acid by itself caused accele- 

| rated O.-consumption as shown in Fig. 3. It is to be noted that in the presence 
of butyric acid the oxidation (coloring) of the dyestuff occurred to a lesser degree: . 
than in the absence of the acid. These facts indicate that the O.-uptake observed as 
in the presence of para-phenylenediamine with or without the addition of butyric 
acid corresponds to the maximum efficiency of cytochrome acting as a respiratory 
catalyst, and in the presence of butyric acid both substrates compete with each 
other for the activity of the cytochrome system. 

(V) Malonic and monoiodoacetic acids as inhibitors. 

Malonic and monoiodoacetic acids are known to be effective inhibitors for the 
oxidation of fatty acids by animal tissues. As is well established, the site of attack 
by molonic acid is the succinodehydrogenase system, and this system is a component 
in the Krebs’ tricarboxylic acid cycle, which, according to Green and Lehninger, is 
functioning in the oxidation of fatty acids in animal tissues. In the case of Rhodo- 
bacillus palustris malonic acid showed no inhibitory action, even in such a high 
concentration as 1/100 mole/lit. 

On the other hand, monoiodoacetic acid caused ‘about 50 % iuhibition in a con- 
centration of M/10000, while the endogeneous respiration remained unchanged. At 
any rate it may be concluded that the oxidation of fatty acids by purple bacteria 
proceeds, uulike that in animal tissues, without the participation of the Krebs’ 
tricarboxylic acid cyclo. 

(VI) Unapplicability of redox dyes as Er arocen acceptors in the oxidation of 

ay fatty acids. 
According to the report of Nakamura, ‘?) Rhodobacillus palustris can reduce methy- 
_ lene blue using various fatty acids as favorable hydrogen donators. If his report 


45 reliable, his finding would be highly remarkable, since the search by many workers 
for the fatty acid dehydrogenase capable of using redox dyes as hydrogen acceptors 
has hitherto met with by repeated failures. . 

Using Thunberg’s techinique test was made with various fatty acids which were Ge 
claimed by Nakamura to be good hydrogen donors to reduce methylene blue. As” ne 
hydrogen acceptors, following redox dyes wero used besides methylene blue, but, 

‘contrary to the report by Nakamura, none of them showed accelerated reduction by 
the addition of fatty acids tested. 


Ieee fii Hm BOM GR ROVE HH737—738HK 


‘Ey’ at pH 7.0 (mY) 


Janus green — 260 S 

Nile blue —140 <a : 

Methylene blue 20 . ; aS 

Thionine — 70 =, — a 

Toluilene blue 110 a 

2, 6-dichlorophenol-indophenol 260 . A 

In view of this result the validity of the data reported by Nakamura is to be - 
seriously questioned as are many Others described by the same author. * 
; e 

SUMMARY ey, 


(1) A non-sulfur purple bacterium, Rhodobacillus palustris, can utilize various 
fatty acids as substrates of respiration. The initial rate of respiration can be BS 
“saturated” by a very low concentrations of fatty acids, such as one several thou- 
~ gandsth of a mole/lit. The minimum “saturating” concentration of substrate becomes 
smaller as the length of carbon chain of fatty acids increases. i f a 

(2) The initial rate of oxygen uptake, measured at the saturating concentration ce 
of substrate, increases with the increase of the carbon atom up to C7—Cy (Heptoic ee 


; _ and pelargonic acids) ; with further increase of C, however, it decreases gradually s 2 
until at Cir—C15 (margalic and stearic acids) no positive O,-uptake occurs. : ea 


_-(8)_-«‘ The rate of oxygen uptake caused by the addition of oxidizable fatty acids ae 
= falls off abruptly to the value corresponding to endogeneous respiration when the ; 
a, “fatty acids are used up. The amount of net oxygen uptake corresponding to the a 
3 oxidation of fatty acid is directly proportional to the concentration of the acid a = 
initially added. The net oxygen uptake (in mole) per mole of fatty acid used, — 3 
_ which is denoted by 7, is the function of the number (n) of carbon atom in the < 
acid molevule. In the case of normal futty acids, except for acetic and propionic — $ 


cS acid, the following linear relationship was found to hold approximately between q 
3 and n, 


=0.5(n—2) | ee = a 

This relation implies that for normal fatty acids longer than propionic acid, 
increase of one atom in the molecule entails increase of the net oxygen sone wnpiignin 
by 1/2 Og. Propionic and isovaleric acids consumed 2—2.5 times as much oxygen as FS 2 


was predicted by this relation. On the other hand erotomic acid took up only half BS 
as much oxygen as did butyric acid. oe 


z 


~ ores 


(4) The oxidation of fatty acids (tested with propionic, acetic, valerie, - octanoic 3 
and isobutyric acids) seems to take place without liberation of carbon dioxide, 


Bes 
a 
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.(5) By the inhibition technique using cyanide and carbon monoxide, as well as 


by measuring the velocity of oxidation of para-phenylendiamine with and without 


butyric acid, it was shown that the oxidation of fatty acids by the organismis. 


catalyzed by the function of cytochrome system. 

(G) Malonic acid, even in a concentration of M/100, does not exert any inhibi- 
tory action upon the oxidation of fatty acids, while monoiodoacetic acid causes 
about 50 % inhibition in a concentration of M/10000. 

(7) Using Thunberg’s technique it was shown that the dehydrogenase system of 
fatty acid oxidation cannot utilize redox-dyes such as Janus green, Nile blue, 
methylene blue, thionine, —toluilene blue and 2,6-dichlorophenol-indophenol, as 


hydrogen acceptor. 


It gives me great pleasure to thank Prof. Dr. H. Tamiya here for his kind 
guidance throughout this experiment. This work was supported by a grant from the 


Scientific Research Fund of the Ministry of Education which is grat®ully acknowl- : 


edged. 
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Masami SyrmoKkoRIYAMA : On the enzymatic hydrolysis of robinin 
by a glycosidase from the seeds of Rhamnus japonica and Rh, dahurica 


var. nipponica. 


FATE FEV R ERE EAB INT POBOMELERAI LD 


Hea YDOSBIZOVT 


: ) a 
: :  Robinin is a glycoside, originally isolated by C. Zwenger and A. Dronke’? from 

more, the flowers of Robinia Peseudacacia, and its constitution was studied by A. G. 
ae ao N. eS ee and E. pohniaey Robinin is a flavonol glycoside, 


- © OgsHso010-+3H20=Ci cH 0Os-+ CoHss0e+2CeHi205 
er robinin kaempferol galactose rhamnose 


In 1926 C. Charaux® reported the enzymatic hydrolysis of robinin with a glyco- % 
= ‘ sidase, which was isolated from the seeds of Rhamnus utilis and designated as 
,  “rhamnodiastase”, and he considered that the glycoside was hydrolysed by this — . 
_ enzyme into the aglycone kaempferol and a trisaccharide robinose. 'The hydvolysability ang 
of t the glycoside was ascertained by this work, and this hydrolysis has some resem-_ 
‘lance to that of rutin which suffers hydrolysis with the same enzyme into quercetin = 
: ina a disaccharide rutinose. But Charaux’s woik left some ambiguity according — ode * Re 
‘ - my opinion, especially about the constitution of the robinose on the one hand and 
_ that of the second product on the other. G. Zemplén and A. Gerecs®’, who eluci- : 
; Pa dated the constitution of the above mentioned rutinose™’, restudied the same problem pi 
EE and found, contrary to Charaux’s expectation that the robinin decomposed on the = 
enzymatic hydrolysis into one molecule of a disaccharide and one of kaempferol- PTR 
Bee sanosits, They gave a detailed description as to the characters of this disacchs ; 
Be ride,” giving it the constitution of a rhamnogalactose, and gave to this kaempfero = 
_ rhamnoside a constitution of 3-glycoside-type, on an assumption, that these three i 
aoe ‘molecules of monosaccharides in robinin ‘are: combined to form a trisaccharide. ie 
; he After them robinin might have thus the constitution of a kaempferol- -8-rhamnogalac- 
_ torhamnoside. ae 
From the above-mentioned, it is necessarily to be concluded that fe siyoae ‘ 


t ae obtained from the seeds of Rhamnus utilis is able to act upon two different glycosid 
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if this enzyme preparation contains but one glycosidase. 


It seems to me very interesting to reinvestigate further the specificity in the ° 


activity of this enzyme, with special reference to the chemical constitution of 
robinin, because the constitution of this glycoside is not unambiguously determined 
according to my opinion, despite the well planned work of G, Zemplén and A. 
Gerecs. It is meant by this, there is left a possibility that the three sugars of 
robinin are in two different positions combined, not as a trisaccharide. 

For this purpose it was necessary first to know whether or not the same enzyme 


is present in the seeds of other species of Rhamnus, growing wild commonly near 


Tokyo. Two species, namely Rhamnus japonica and Rh. dahurica var. nipponica . 


were then investigated, owing to the directions given by M. Bridel and C. Charaux.®? 
The ripe blackish berries of the plants were gathered in October in the vicinity 

of Gotemba in the foot of Mt. Fuji, and the separated seeds were defatted and 

dehydrated with ether and methyl alcohol respectively, ground, and sieved. From 

_ the so prepared fat-free meal the enzyme was extracted with water saturated with 
ether.. The extract was mixed with methyl alcohol and the precipitated enzyme 

filtered. 100 g. of the seeds of Rhamnus japonica yielded about 2 g. of crude enzyme 

powder and the same weight of the seeds of Rh. dahurica var. nipponica about 3 g. 

Both preparations can act upon rutin as well as robinin with just the same activity 

; and can be regarded as the same enzyme with that from Rh. utilis. The enzymatic 
hydrolysis of the robinin with the glycosidase resulted in the production of. one 

molecule of kaempferol-rhamnoside and one of rhamnogalactose as was described by 


Zemplén et al. in the case of the hydrolysis of the rhamnodiastase from Rh. utdlis. 


In the course of the enzymatic hydrolysis, the sole sugar produced was the disa- 


charide as was easily proved by the aid of paper partition chromatography. 
Following the directions given by S. M. Partridge®) and R. H. Horrocks*® in 
general, chromatograms were prepared, using the three-component system n-butanol- 
acetic acid-water as solvent and the benzidine solution as a developing reagent. 


The solution of robinin hydrolysed with the enzyme gave only the spot (Rr=0.14 


—0.15) corresponding to the disaccharide, but none of monosaccharides. When the ~ 


sugar solutiou is hydrolysed with 3% hydrochloric acid on boiling water bath about 
1 hour, the spot of the disaccharide disappeared and other two spots just correspond- 
ing to rhamnose (Ry=0. 41—0.42) and galactose (Rr=0. 18—0.19) appeared instead. 


Also it was easily ascertained that the other product contained as sugar component | 


_ only rhamnose in its molecule. 
In order to see if the sugar in the kaempferol-rhamnoside is really combined with 


the 3-hydroxyl group of kaeupferol, as G. Zemplén and A. Gerees have inferred, 


- I have then carried out experiments to make clear the position of rhamnose. On full 
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methylation followed by acid hydrolysis, I obtained 3, 5. 4’-trimethyl kaempferol in’ | 


colourless needles from alcohol, not 5. 7. 4’-trimethyl derivative. This aglycone — 

melted at 280-5° and showed negative ferric chloride reaction, by which fact it is 4 

eee to be concluded, that the sugar is by no means attached to the 3-hydroxyl group. : 

The rhamnoside of kaempferol must then be considered as the 7-rhamnoside, 3 

hc There arises now a new question, to what part of the kaempfeol-rhamnoside the “di 

Ae splitted disaccharide is combined. On full methylation followed by acid hydrolysis, 2a 

— the robinin gave rise to a dimethyl kaempferol, which was proved to be identical ‘4 

“2 with 5. 4’-dimethyl kaempferol obtained by hydrolysis of full methylated lespedin. bs 

This glycoside was first isolated from the leaves of Lespedeza cyrtobotrya‘”’, and — e. 

recently found also in the leaves of Celastrus 4 

orbiculatust2, and proved to have the consti- z 

ae | | we yy iol ‘tution of 3. 7-birhamnoside of kaempferol. ne 

\ 770° Gal. -Rh. From these facts the robinin must also have a 

HO ny 00 the structure of a bi-glycoside of lespedin- - BS 

type and can be expressed by the eae et a 

Robinin. - structural formula. 3 % 

I wish to express here my sincere thanks to Prof. Dr. Shizuo Hattori for his al 

kindest encouragement in this work. 24 3 

; Fr Ae 
EXPERIMENTAL PART | ? - 

1. Preparation of the rhamnodiastase from the seeds of Rhamnus japonica and Rh. : 4 


_ dahurica var. nipponica. we 
aS Following the directions given by M. Bridel and ©. Charaux®’, the seeds of — 
. Rhamnus japonica (100 g.) were defatted and dehydrated under application of ether 2 
_. and methyl alcohol alternately, ground, and sieved. The seed-coats were thus 
Temoved and there was left almost white powder. From this fat- ‘free ‘meal Ce cae te 
‘ g.) the enzyme was extracted with 5 times its weight of water saturated with ether. 
Ps ie filtering and centrifuging the clear extract was mixed with 5 times its volume 
= of methyl alcohol, and the precipitated enzyme filtered. The precipitate was dissolved : ae 
. in a small quantity of water (30—50 ec.), filtered, and precipitated again with ee 
methyl aleohol. 100 g. of the seeds yielded about 2 g. of crude enzyme powder and 
_ the same weight of the seeds of Rh. dahurica var, nipponica- about 3 ¢g. 
_ 2, Enzymatic hydrolysis of robinin with the enzyme. 
, 2. 068 8. of robinin were dissolved in 60 ce. of hot water and cooled. When the - 
_ colourless long needles separated, 40 ec. of water, containing 0.2 g. of the enzyme j “i . 


“were added, and the mixture was saturated with ether and digested at 30°. The 


SS | 


4 
3 
4 
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erystals of robinin gradually dissolved and somewhat gelatinous pale yellow needles 
separated. The hydrolysis was almost entirely completed in two weeks, when the 


long needles of robinin thoroughly disappeared. When the hydrolosis was thus over 


100 ce. of alcohol were added, warmed. and then cooled. The precipitate was filtered 


off and the alcoholic solution was evaporated by distillation in a vacuum to about 20. 


ec. 100 cc. of water were added and the aqueous solution was evaporated again to 
about 20 ce. On standing overnight, the yellow precipitate was filtered and dried 
at 100°. Yield 0.983 g. (calc. 1.011 g.). When recrystallized from 30 % pyridin (50 
ec.) or 50 % methyl alcohol (50 cc.) yellow needles were obtained, which melted at 
228—32°. This substance showed almost all the characters, described by G. Zemplén 
and A. Gerecs, 


Estimation of water of crystallization : 


Dried under reduced pressure over P.O; at 110°; found, 15.8 % H.O. CoxHeoO10 » 


4H.O requires 15.6% H,O. 
Specific rotatory power : 
0. 2600 g. subst. in 25 ec, of 90% alcohol, 2 dm. tube. 


a= —2.83°, CajiP =—185°. 


8. Estimation of the sugar. 

The above filtrate, removed from the kaempferol-rhamnoside was transferred into 
a volumetric flask and filled up with water to 100 cc. With 10 cc. of this solution 
the sugar was quantitatively determined according to the method of Bertrand. It 


was found, that the reducing power of each 10 ec. of the solution was equal to 


12.31 and 12.29 cc. of 1/10 N KMnO.z and when hydrolysed with 2 ec. of 20% 
hydrochloric acid, 22.21 and 22,29 cc. (Found 71.6 mg. disaccharide* ; cale. 76.3 
mg. rhamnogalactose). According to the directions given by S. M. Partridge and 
R. H. Horrocks, chromatograms were prepared, using the three-component system 
n-butanol-acetie acid-water (40:10:10 Vol.-%) as solvent and the benzidine 
solution as a developing reagent, Strip-shaped filter paper (“Toyo” No. 2) was 
spotted with the minimum quantity of the test solution 6—7 cm. from the one end 


- and then allowed to dry in air prior to developing of the chromatogram. Develop- E 


ing was allowed to proceed until the solvent had proceeded a span of 26—7 cm. 


This required about 15 hours. In the case of the hydrolysate, filtered from 


kaempferol-rhamnoside, it gave only one spot (Ry=0,14—0.15). When this solu- 
tion is hydrolysed with 3% hydrochloric acid on boiling water bath about 1 hour, 


* As is well known, JBertrand’s table for sugar estimation lacks values for any other 
disaccharide than maltose and lactose. This value is calculated, assuming this disaccharide as 


maltose. 
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two spots (Rr=0,18—0.19 and 0.41—0. 42) corresponding to galactose (Rr=0. 18— 
0.19) and rhamnose (Rr=0, 41—0, 42) were formed. The Ry value of rhamnogalac- 
tose is relatively high when compared with those of maltose and lactose, an effect, 
which may be due to the presence of rhamnose in the disacharide molecule, as the 
rhamnose has a high Rr value among monosaceharides. 

4, The position of the sugar residue in kaempferol-rhamnoside. 

0.4 g. of the glycoside, 40 ec. of acetone, 4.5 g. of potassium carbonate and 
2 ec. of dimethyl sulphate were put in a flask and heated 1 hour on a water bath 
under a reflux condenser, Then 1 g. of potassium carbonate and 2 ec. of dimethyl 
sulphate were added again and the flask was heated for 8 hours more. When the 
reaction came to an end, the liquid was filtered from mineral salts and then 
evaporated, out of which the methylated derivative was obtained in colourless long 
needles, showing m. p. 230—35°. Since the colour reaction with ferric chloride was 
quite negative indicating the-succeeded methylation of the most resistant 5-hydroxyl, 
the resulted methyl glycoside was disssolved in 20 % alcohol (50 cc. ), 10 ce. of 20 % 
hydrochloric acid were added and heated on a boiling water bath for 1 hour. When 
cooled, colourless crystals separated. These were filtered and recrystallized from _ 
25 ec. of 90% alcohol. The substance melted at 280—5° and showed the properties ~ 
of kaempferol 3.5. 4’-trimethyl ether!*?. 
5. The position of the sugar in robinin. 

1 g. of the glycoside, 10 cc. of dimethyl sulphate were put in a flask -and to the 
mixture were added drop by drop 8g. of sodium hydroxide in 12 cc. of water in one 


ao, and half hour. From this the methylated derivative was repeatedly extracted with 
_ - ethyl acetate. The resulting solution was evaporated by distillation in a vacuum, In 


Spite of all efforts it was unsuccessful to bring the methyl ether of the glycoside 
into crystalline form. It was obtained in every case in oily condition. Since the colour 
| reaction with ferric chloride was quite negative, this was dissolved in 20 ce. of alcohol, 
. c 20 % hydrochloric acid were added and heated on a water bath. In a few minutes 


pale yellow crystals gradually separated. After heating one hour these were filtered 


and recrystallized from a large quantity of alcohol, pale yellow needles were obtained : 
which melted at 800—15° and showed the properties of kaempferol 5. 4’-dimethyl 


— ethert?, 12), 13), 


6. 3.7-Diacetate of kaempferol 5, 4’-dimethyl ether. 
Dimethyl ether of kaempferol (0.1 g.) was put ina small test tube, acetic anhydride 
(lee. ) and pyridine (2 or 3 drops) were added and the mixture was heated on the 


oiling water bath about 5 minutes, when all the crystals disssolved completely and — ma 


almost colourless clear solution was obtained. When the reaction was thus over, 
cold water was added and the resulting precipitate _was filtered, washed, and 


tia 
mor 
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recrystallized from 50 % alcohol. Colourless long needles, which melted at 110—20°, 
then solidified, and melted again at 188—190°. It crystallized from methyl alcohol ~ 
in almost the same form as from alcohol and also gave this double m. p., similar to 
the characteristic property of the tertracetate of kaempferol recrystallized from 
methyl alcohol. 

Estimation of acetyl groups: 

4.73, 5.24mg. subst. were hydrolysed 10 minutes in methyl alcoholic sohuntont of 
1 N NaOH, and neutralized with 2.28, 2.58cc. of 1/100 N NaOH. Found 20,8, 21,2 
% CH3CO, cale., 21.6% CH;CO. | 
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— 1. Die Oxydations-Reduktionspotentiale des Pyridinhimatin-himsystems liessen 
sich in einer Bedingung der oxydationskatalytischen Experimenten (noch nicht — 
_ verdffentlicht), d. h., im Pyridin-Phosphatgemisch (pH 6.63) mit Hilfe von einem 
2 Vakuumrohrpotentiometer reduktionstitrimetrisch verfolgen, wobei sich das Pyridin- 
“hamin in ausgezeichnet ageregierendem Zustand befindet. - : 
2. Die Aggregation, oder Zusammenballung der Himinmolekiilen hangt von vorn- 
herein von den elektrochemischen Bigenschaften der Medien sowie von den Konzen- 
trationen des Himins ab. Je saurer die Lésung ist, um so starker das Hamin 
- gusammenaggregiert, Pyridinhiim, oder reduziertes Pyridinhimatin zeigt oft so 
starke Neigung zur Aggregation, dass es in grobkérniger Form Triibung bildet, 
's * wahrend die oxydierte Stufe, Pyridinhimatin im allgemeinen hichstens opaleszente 
Be _ Lésung angeben kann, wenn seine Konzentration nicht zu hoch und Pyridin im, 
pH-Bereich oberhalb seines pK-Wertes in gentigender Menge vorhanden ist. 


_Es ist gefunden, dass die.Titrationskurven bei pH 6. 63 stark von der sigmoidalen ¢. - 
a <3 ‘Kurve von Nernst-Typ abweichen und zwar in der weise, dass die Oxydationsseite 2 
: a 3 weitgehend degeneriert und die Reduktionsseite in den ganzen Bereich der Titration 

- ausdehnt. Dagegen war die Kurve bei pH 9.01 (Boratpuffer) mehr oder weniger in ae 
--—s einer sigmoidalen Form ausgebildet, obwohl sie nicht der nach der Nernstéchen - 
Gleichung fiir die monovalents Veranderung vorgestellten, sondern vielmehr derselben d ° 
fiir eine multivalente Verainderung nahe steht, doch noch bedeutend unsymmetriseh | 


ae ist. 
aiff Fs 
aa 4, ‘Unter der Annahme der schwicheren Aggregation des Pyridinbamins kann man “< =; ge 
- theoretisch: den Kurvenverlauf bei pH 9.01 mit guter Annahrung wiedergeben. Es 


ist aber noch nicht gelungen, die stark deformierte Titrationskurve bei pH 6. 63. 


M ‘se #2 
ar = 


on 


 mittels einer noch nur ungenigend eearbeiteten Theorie der starkeren Aggregation 
- gutreffend zu verschaffen. en. 
<—&. Der Normalpotentialwert des Briain harntine hamieyeccens konnte bei pH 9. OL Ht: 
_ durch Verwendung der Aggregationstheorie berechnet werden, wahrend er bei pH 
_ 6.63 aus den Daten von Titrationen mit verschiedenen Haminkonzentrationen durch — 
: Extrapolation zum ageregationsfreien Zustand ungefahr geschatzt wurde. Diese 
Werte veranliessen uns unter Finfiihrung der Gleichgewichtsbedingungen der Himin- 
- Pyridinverbindungen das Normalpotential des Haimatin-Haimsystems bei pH 0 rech- 


ve 


nerisch anzugeben. R 4 
ng... Did Potentialverschiebungen in der Pyridinhéiminlésung liessen sich unter 
. ‘katalytischen Bedingungen, also in Gegenwart von Luft nebst einigen oxydierbaren — 


 Substanzen, zeitlich verfolgen, wobei verschiedene Verhalten der Redoxsysteme nach 


av den Substratarten hingewiesen wurden. 
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ARASAKI S. elie | REA 
FUA= WME 7 7 e277) ORE ELSE (T) Studies on the Glotopeltis furcata 
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FGM OE ROTA, FR Diatom flora of the Yashio Spa, Gumia 
Prefecture 
# BL (Kagaku) 18 : 129—130 ‘ 
Miaita §. A wi 
DA] Y DAH HS SwIIt CHA 1—2) Studies on the life-history of 
Prasiola japonica (1—2) 
Ai WF (Journ. Jap. Bot.) 22 : 83—87, (2) 22 : 90—94 
Mori M. AE  iWiK 
VIVA Y OMT HOB Development of the carpospores in Nemalion 
helminthoides , 
fash Ay Be 12 : 54—56 
NAKAMURA Y. kt SR 
ARTO PAPE T-O HFC HEV Cc ’ Germination of the tetraspores and carpospores 
in the Florideae — : 
#E & (Kagaku) 18: 470—471 
Oxuno H. HAUS ASHE 
EFUB k S EEA ED BEE ~HLo-- —_ Electron microscopie studies 
on diatomfrustules T : 
Eatin 5 : 45—48 
Secawa §, HU ae 


GIRO a Yt oi A new laminariaceous alga found in Izu. 
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